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Theodore  Roosevelt. 
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CtriJiBSA,  Canai,  Zone,  October  17,  1907. 
Sis:  I  have  the  honor  to  submit,  on  behalf  of  the  Isthmian  Canal 
Conmiission,  its  annual  report  for  the  fiscal  year  ending  June  30, 
1907. 

ORGANIZATION    OF  THE   COMMISSION. 

At  the  close  of  the  previous  fiscal  year  the  Commission  consisted  of 
fiix  members.  During  the  present  fiscal  year  the  entire  personnel 
was  changed,  broiight  about  by  the  transfer  of  Governor  Charles  E. 
Magoon,  on  September  25,  to  administer  affairs  in  Cuba,  by  the 
acceptance  of  the  resignations  .of  Mr.  Theo,  P.  Shonts,  chairman, 
effective  March  4,  1907;  of  Gen.  Peter  C.  Hains,  Maj.  B.  M.  Harrod, 
and  Rear-Admiral  Mordecai  T.  Endicott,  effective  March  16,  1907, 
and,  finally,  of  Mr.  John  F.  Stevens,  chairman  and  chief  engineer,  on 
April  1.  To  the  vacancies  thus  created  were  assigned  three  oiEcers 
of  the  Corps  of  Engineers,  United  States  Army;  the  Chief  of  Bureau 
of  Yards  and  Docks,  United  States  Navy ;  an  officer  of  the  Medical 
Corps,  United  States  Army,  and  two  civilians.  The  two  important 
changes  resulted  from  a  combination  of  the  positions  of  chairman 
and  chief  engineer  on  March  4,  and  from  the  requirement  that  the 
Commissioners  take  station  on  the  Isthmus,  where  they  can  be  in 
direct  touch  with  the  work  committed  to  their  charge.  The  new 
Commission  assumed  its  duties  on  April  1,  1907.  Of  the  depart- 
ments created  by  Executive  order  of  November  17,  190G,  three  were 
then  established  on  the  Isthmus — department  of  construction  and 
engineering,  department  of  I^bor  and  quarters,  and  the  department 
of  sanitation.  The  department  of  law  and  government  was  under 
the  general  counsel  in  Washington,  but  was  subsequently  subdivided 
and  the  civil  government  transferred  to  the  Istlunus. 
S,  Dor.  .W,  flO-l— -2 
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CONSTRUCTION    AND    ENGINEERING. 

In  order  to  Htilize  the  services  of  the  engineer  members  of  the 
Commission  in  construction  work  and  to  secure  a  closer  supervision 
of  the  details  of  the  work,  then  rapidly  expanding,  through  a  head 
directly  responsible  to  the  chairman  and  chief  engineer,  the  depart- 
ment of  construction  and  engineering  was  subdivided  into  depart- 
ments, each  in  charge  of  a  member  of  the  Commission,  as  follows: 
Department  of  excavation  and  dredging,  department  of  lock  and 
dam  construction,  department  of  municipal  engineering,  motive 
power  and  machinery,  and  building  construction. 

EXCAVATION    AND   DREDGING. 

This  department  of  construction  embraces  the  Culebra  division, 
extending  from  the  Chagres  River  to  Pedro  Miguel,  the  Chagres 
division,  embraced  between  deep  water  in  Lake  Gatun  and  the 
Chagres  River,  the  Colon  dredging  division,  extending  from  Gatun 
to  (l(^ep  water  in  the  Atlantic,  and  the  La  Boca  dredging  division, 
taking  in  all  excavation  between  the  La  Boca  locks  and  deep  water 
of  the  Pacific. 

Cvlehra  division, — The  last  annual  report  of  the  Commission, 
dated  December  G,  1906,  states  that: 

During  the  year  the  first  stage  of  canal  work,  that  of  preparation,  has  vir- 
tually boon  passed  and  the  Commission  finds  itself  in  jwsltlon  to  enter  upon  the 
sooond  stage,  that  of  actual  construction  of  a  lock  canal  at  an  elevation  of  85 

foot,  authorized  by  Congress  In  June  last. 

• 

This  statement  is  peculiarly  applicable  to  the  Culebra  division,  on 
\vlHch  efforts  had  been  concentrated,  for,  irrespective  of  the  type 
of  canal  to  be  constructed,  the  excavation  in  this  section  of  the  terri- 
tory  had  to  be  done.  Moreover,  for  the  time  being  it  was  the  most 
important  part  of  the  work.  That  the  preparation  was  efficiently 
done  and  the  organization  effective  is  best  attested  by  the  results 
accomplished  and  the  relatively  small  falling  off  of  the  output  during 
tlie  wet  months;  thus  the  amount  of  material  removed  from  the 
Culebra  cut  was  4,047,071  cubic  yards,  place  measurement,  from 
January  1  to  June  30,  out  of  a  total  of  5,570,432  cubic  yards  for  the 
fiscal  year. 

The  Culebra  division  is  practically  10  miles  in  length,  and  early 
in  \\\i>  wet  season  it  was  recoirnized  (hat  general  suj)ervisi()n  of  all 
(he  s(eani  shovel^  or  all  the  trains  of  (he  en(ii'e  division  under  one 
^uj)rr\'is()r  or  superintendc^nt  was  not  produc(ivo  of  (he  best  r(\sul(s 
in  lixinfT  responsibili(y  in  case  any  part  of  (he  work  was  not  j)ro<i:ress- 
in^-  salisfnc(orily,  con^'quendy  a  sli«i:ht  chancre  in  or<j:aniza(ion  was 
('(IccUmI  on  July  1.  Thi^  consis(e(l  in  subdividinjj  (he  division  into 
five  (M)nsiru(^(ion  (lis(riels,  each  under  cliariro  of  a  superin(en(len(  of 
construction,  who  is  held  responsil)le   for  the  work   in  his  district. 
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Better  results  have  followed  with  less  friction.  Since  the  close  of  the 
fiscal  year  the  monthly  output  improved  over  the  early  months  of  the 
wet  season,  aa  indicated  by  the  following  table : 
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The  work  of  this  division  is  dependent  on  mining,  steam  shovels, 
transportation,  and  dumps,  and  as  these  matters  are  described  in 
detail  in  Appendix  A,  further  reference  here  is  unnecessary.  It 
might  be  stated,  however,  that  the  greatest  difficulty  found  in  main- 
taining the  output  thus  far  during  the  rainy  season  is  due  to  the 
dumps;  the  material  being  loose  sinks  under  train  loads  after  being 
wetted  by  the  heavy  rains,  causing  considerable  delay  if  not  entirely 
preventing  the  use  of  the  dump  until  it  has  dried  out. 

During  the  year  surveys  were  made  with  the  view  to  preventing 
water  from  adjacent  watersheds  entering  the  canal.  The  French 
partially  constructed  a  diversion  channel  for  the  Obispo  River;  plans 
have  been  approved  for  carrying  this  and  other  waters  into  the 
Chagi-es  River  about  a  mile  above  the  point  where  the  canal  crosses 
the  river,  through  a  channel  to  be  constructed  to  the  east  of  the  canal. 

Ckagres  dii'mon. — On  this  division  only  preparatory  work  was 
done  during  the  year,  consisting  of  surveys  and  borings  to  determine 
the  character  and  amount  of  earth  to  be  removed.  The  Chagres 
River  crosses  the  center  line  df  the  canal  twenty-tbi-ee  times  within 
the  limits  of  the  division.  The  differences  of  level  between  the  river 
and  portions  of  the  division  are  such  that  whatever  excavation  in 
the  dry  is  undertaken  will  be  subject  to  more  or  less  interruption 
from  overflow  during  the  wet  season.  As  the  rock  portion  of  the 
cut  can  be  removed  or  broken  up  by  blasting  more  economically  in 
the  dry  than  in  the  wet,  it  is  desirable  that  work  be  undertaken 
without  delay;  though  the  amount  to  be  done  is  relatively  not  large, 
the  conditions  are  such  as  to  militate  against  rapid  progress. 

Since  the  close  of  the  fi.seal  year  work  has  been  commenced  and 
steam  shovels  diverted  from  Culebra  division  until  others  under 
contract  are  delivered. 

Colon  dredt/ing  rfiawfion.— This  division  consists  of  the  Mindi  and 
Cktlon  districts.  In  the  former  about  700,000  cubic  yards  of  ma- 
terial in  the  vicinity  of  Mindi  Hills  will  be  removed  by  steam  shovels, 
this  method  t)eing  more  economical  since  the  borings  made  during 
the  fiscal  year  indicate  that  a  large  percentage  of  rock  is  found  in 
this  locality;    the  remainder  will  be  dredged.     The  necessary  clear- 
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ing  and  other  preparations  were  made  and  excavation  by  steam  shovel 
was  begun  toward  the  close  of  the  year. 

In  the  Colon  district  dredging  operations  were  in  progress  throtigii- 
out  the  year,  the  greater  part  in  tbe  vicinity  of  the  dry  dock  slip 
and  along  the  route  of  the  old  French  canal  as  far  as  Gatim.  The 
latter  was  done  to  make  a  navigable  waterway  for  the  transportation 
of  the  materials  that  must  be  taken  to  the  site  for  the  construction  of 
the  locks,  ■  The  dredging  fleet  consisted  of  one  old  French  ladder 
dredge,  one  D-yard  dipper  dredge,  and  one  16-inch  suction  dredge; 
and  there  were  under  contract  another  dipper  dredge  and  a  seagoing 
suction  dredge  similar  to  those  now  operating  in  New  York  Harbor. 
For  use  in  connection  with  this  fleet  six  steel  hopper  baizes  were 
under  contract.  iJuring  the  year  the  dredges  in  use  were  served  by 
a  tug  and  four  old  French  self-propelling  dump  barges,  known  as 
"Clapets." 

The  excavation  tp  jd^vdcpa  dMnag  tb*  Aurnl  ytax  uaaaxdai  to 
1412,321  cubic  jvda,  pLu»  nwuBnoaKit,  of  wfak^  4M0B  eoUi 
yards  were  nx^;  17^000  cslnc  jncdi  ai  the  total  were  naieini  teim 
the  canal  priam,  the  .lem^dw  of  maJtanai  buag  fron  aaBwucy 
works. 

The  maciiine  iho|)  for  the  Coins,  dniffag  divineik  at  (^iatobai  «m 
equipped  during  the  fiaoal  year  with  neny  [Meces  of  new  wifwhiwity 
and  is  in  good  voridng  (vder.  Stepe  weze  taken  to  enlarge  the  dry 
dock  so  that  when  completed  it  will  be  capable  of  taking  a  TeeeeL  296 
feet  long,  50  feet  beam,  and  16  feet  draft. 

La  Boca  dredging  diviaion — ^The  surras  in  progreas  dtuiog  the 
previous  fiscal  year  to  determine  the  line  oi  the  canal  wore  oontinued 
and  completed.  Test  boringa  were  made  in  the  channel  west  of  Naoa 
Island  to  a  depth  40  iaet  bdow  tbe'low  water  of  epang  tide  to  ascer- 
tain the  character  of  material  to  be  removed.  The  dredging  fleet  for 
this  division  consisted  of  <me  old  French  ladder  dredge  and  one  5-yard 
dipper  dredge.  A  seoood  French  ladder  dredge  was  undergoing . 
repairs  and  was  put  in  operation  aftw  the  cloee  of  the  fiscal  year. 
A  seagoing  dredge  similar  in  type  to  tbe  auctitHL  dredge  for  the  Colon 
end  is  under  ocmtract  and  when  finidied  will  proceed  under  ite  own 
steam  by  way  of  Cape  Horn  to  Panama.  Tbe  ladder  dredges  and 
dipper  dredges  were  served  by  seven  Fr«di -self -propelling  dump 
barge.s,  and  a  contract  was  made  for  three  steel  hopper  barges  to  be 
used  for  the  same  purpose. 

During  the  past  fiscal  year  1,235,897  cubic  yards  of  material  were 
dredged  from  the  division,  of  which  64,352  cubic  yards  were  taken 
from  the  canal  prism  and  the  remainder  from  accessory  works. 

The  machine  shop  at  La  Boca  is  fairly  well  equipped  for  marine 
work  and  has  accomplished  much  in  rebuilding  and  repairing  float- 
ing eipiipment,  such  as  clapets,  launches,  barges,  and  electric  cranes. 
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For  further  details  relating  to  the  department  of  excavation  and 
dredging,  attention  is  invited  to  Appendix  A. 


This  department  of  construction  embraces  the  Galnn  locks  and 
dam,  the  locks  and  dam  at  Pedro  Migiiel,  the  locks  and  dams  at  La 
Boca,  meteorology  and  river  hydraulics. 

The  locks  are  in  pairs,  each,  as  now  proix)sed,  with  usable  lengths 
of  1,000  feet  and  widths  of  100  feet.  The  adopted  project  contem- 
plates a  flight  of  three  locks  at  Gatiin,  a  flight  of  two  at  La  Boca, 
and  one  lift  at  Pedro  Miguel, 

Prior  and  subsequent  to  the  adoption  by  Congress  of  the  85-foot 
level  canal  in  June,  1006,  borings  were  made  to  determine  the  char- 
acter of  the  foundations  nt  the  various  lock  sites.  The  classification  of 
the  data  so  obtained  was  recorded  in  such  a  way  as  to  cause  con- 
siderable adverse  comment,  questioning  the  suitability  of  the  mate- 
rial for  the  purpose.  To  actually  develop  the  character  of  the  foun- 
dations on  which  the  locks  are  to  rest  five  test  pits  each  6  feet  by  8 
feet  were  sunk  to  the  depths  of  the  lock  walb  at  Gatim,  two  at  Pedro 
iUjgnel,  and  one  at  the  spillway  in  Gatun  dam.  The  outcropping  of 
trap  rock  at  La  Boca,  which  borings  showed  extends  to  proper 
depths,  rendered  such  examinations  of  the  foundations  for  these 
locks  unnecessary.  On  the  completion  of  the  test  pits  a  Board  of 
CtHisulting  Engineers,  consisting  of  Alfred  Noble,  Frederick  P. 
Stearns,  and  John  R.  Freeman,  made  a  personal  examination  of  the 
material,  and  under  date  of  May  2,  1907,  reported  as  follows : 

We  \iee  ti)  reoonl  thnt  we  found  that  nil  or  the  IiK-ks  of  the  dimensions  now 
proposfflt  will  rest  upon  rock  of  mich  a  character  tliat  ahonld  furnish  a  safe  and 
ttflble  foundation. 

Since  then  careful  borings  have  been  continued  over  the  entire 
area  in  order  to  secure  a  contoured  plat  of  the  rock  surface  with  a 
view  to  the  most  economical  adjustment  of  the  locks  to  the  site. 

Subsequent  to  the  adoption  of  the  project,  studies  were  begun  of 
locks,  gates,  and  -sluiceways.  From  these  studies  the  Commission 
finally  decided  upon  the  method  of  filling  and  emptying  tJie  locks 
and  the  number  and  type  of  gates.  The  gales  are  in  duplicate  and 
of  the  miter  type,  except  that  the  rolling  gate  simitar  to  that  now  in 
ase  on  the  Ohio  River  will  be  substituted  for  the  duplicate  set  at 
the  lower  end  of  each  summit-level  lock.  In  addition  there  will  be 
provided  an  auxiliary  pair  of  gates  at  the  lower  end  of  each  flight 
for  use  as  cofferdams  in  case  it  may  be  necessarj'  to  pump  out  the 
iocks,  and  it  has  been  determined  tentatively  to  adopt  a  swing-bridge 
type  of  dam  for  emergency  use.  The  designs  for  the  locks  and  gat«a 
are  [Hvgressing  satisfactorily. 
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Gatitn  locks  and  dam, — Excavation  of  the  lock  site  by  steam  shovels 
was  Ix^gun  in  September,  and  by  the  end  of  March  four  shovels  were 
at  work,  and  a  total  of  484,362  cubic  yards,  place  measurement,  of 
earth  and  rock  were  removed  during  the  year. 

About  573  acres  of  the  site  to  be  occupied  by  the  dam  were  cleared 
of  timber,  and  a  pile  trestle  was  partially  driven  along  the  30-foot 
contour  on  the  upstream  toe  of  the  dam  for  the  purpose  of  depositing 
rock  from  Bas  Obispo  as  an  integral  part  of  the  dam.  Contracts 
were  entered  into  for  two  20-inch  pipe  line  suction  dredges  for  con- 
struction use  on  the  lower  portion  of  the  dam. 

The  cross  section  of  the  dam  has  been  slightly  changed  and  tlie 
upstream  slope  made  more  gradual  than  that  originally  proposed,  as 
will  be  seen  by  an  examination  of  the  profile  which  accompanies 
Appendix  B  of  this  report 

The  report  of  the  Board  of  Consulting  Engineers  advocating  the 
lock  canal  project  provides  for  the  construction  of  a  spillway  through 
the  dam.  The  work  of  excavation  was  commenced  in  April,  and  one 
steam  shovel  was  placed  at  work;  3,832  cubic  yards,  place  measure- 
ment, were  removed  and  dumped  in  the  near  vicinity. 

A  topographical  survey  was  made  of  the  basin  of  the  lake  up  to 
the  100- foot  contour,  and  all  the  saddles  in  the  hills  were  carefully 
examined  to  ascertain  the  nature  of  the  material  composing  them. 
The  survey  was  practically  completed  at  the  close  of  the  fiscal  year, 
from  ^vhich  the  area  of  the  lake  is  determined  to  be  164.23  square 
miles. 

r)r(»ken  stone  needed  for  concrete  construction  in  the  locks  can  not 
Ik'  obtained  in  the  immediate  vicinity  of  the  site  and  a  quarrj^  of  trap 
rock  suitable  for  the  purjwse  was  located  at  Porto  Bello.  Surveys  of 
tlie  j»ro|)erty  were  made,  and  contracts  were  entered  into  for  furnish- 
ing^ the  necessar\^  rock -crushing  plant  and  barges  for  transporting 
the  ]»roduct  to  (iatun. 

]'*  'Jnt  Miguel  lochs  and  dam, — Besides  the  pits  already  noted  and 
nuuHTous  borings  made  to  determine  the  character  (»f  the  founda- 
tion-, work  was  confined  to  excavating  the  lock  site,  and  10*2.094  cubic 
vanK.  j)lace  measurement,  were  removed.  This  excavation  was  done 
bv  the  Culebra  division  in  connection. with  the  work  at  Culebra  cut, 
and  i>  noted  as  part  of  that  output. 

7.  .'  //'>'</  hf^l's  (7)h/  (la?r(-<-. — Durinir  the  fi^-a]  ^•ear  onlv  pn^paratorv 
•\\i'iiv  \\  ;i-  in  j»roirr(*>>  mipI  rnij-i-t<M]  <>f  lM>rinir>  at  tb«-  ]<»rk'  -itr  and 
ijJoi.i:  iIh-  iinr-  of  th«'  \\m>  <l:un-.  La  lk>ca-S;in  Juan  'hnu  and  lh<' 
>•)>;■-(. '(ir<i/.al  dani.  an<l  fd*  locatiii:^'  ainl  «-on-t]*u<'tinir  tb«-  i:('c«'--arv 
-}ii!^\:iy.  Ai  thr  >>o-a-t/orozai  «l:ini  j)re])arati«»ii-  \v(.t«.'  nja«lr  for  th<' 
<•!!!-! :-;, -non  <»f  tro-th'-  on  thr  lw<>  to.-  nf  tli*'  dam  fmin  wliirjj  ma- 
l-i\a;  fi"!;i  ("'.ilrl'i-a  v'lit  i-  to  hv  <lun]jK'<l.  lif'twfcn  tlie  tw«»  -lunif)- 
ihi.-  :i:a<ii-  -liitablf  nialcriai  for  the  dam  i-  to  be  jJae-ed.     An*an^e- 
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mmts  were  made  for  the  construction  of  a  diversion  chumel  for 
drawing  off  water  which  interferes  with  the  construction  of  tlie  daai 
so  begiin- 

A  survey  was  in  progress  for  determining  the  area  of  the  properly 
that  will  be  submerged  by  the  lake  that  the  construction  of  the  two 
dams  will  create. 

Mfteorol^gy. — Three  meteorological  nations  were  in  operation 
the  end  of  the  year — Naos  IfJand,  Ancon,  and  Bas  Obispo — and 
fourth  station  was  begun  at  Cristobal, 

River  hydraulks. — This  division  of  the  work  has  for  its  object  tUfa 
eollection  of  data  necessarj'  to  predict  freshete  in  time  to  take  pre- 
cautions for  the  preservation  of  property,  and  also  for  the  determins- 
tion  of  the  amount  of  water  that  can  be  relied  upon  for  supplying  the 
lakes  that  will  exist  upon  the  completion  of  the  canal. 

At  Alhajuela,  rain-gauge  and  fluvjograph  obsenations  wore  made 
from  October  13,  lit06,  to  the  end  of  the  fiscal  year.  Similar  observa- 
tions were  made  at  Ganiboa  and  Bohio  during  the  entire  year,  but 
not  until  April  were  any  gaugings  of  the  Trinidad  and  Gatuncilto 
livers  started,  when  arrangements  were  made  for  discbarge  measure- 
ments  of  the  several  channels  at  Galun. 

P'or  further  details  of  the  work  of  this  department  of  construction 
attention  is  invited  to  Appendix  B. 


Divieiim  of  municipal  fngineering. — The  work  performed  by  thi> 
division  during  the  fiscal  year  included  the  paving  of  streets  and 
construction  of  waterworks  and  sewer  systems  in  the  cities  of 
Panama  and  Colon,  paving,  roadmaking,  grading,  construction  of 
waterworks  and  sewer  systems,  and  miscellaneous  work  of  a  similar 
nature  in  the  Canal  Zone,  necessitating  an  expenditure  of  $1,741,953, 
divided  about  equally  between  work  in  the  cities  of  Colon  and 
Panama  and  work  in  the  Canal  Zone. 

In  general,  the  work  has  been  but  a  continuation  of  the  plan  in- 
augurated at  the  outset  of  American  occupation  of  the  Isthmus — to 
take  such  steps  as  were  necessary  to  make  the  Isthmus  sanitary,  ao 
as  to  further  the  work  of  building  the  canal. 

The  cost  of  work  done  in  the  cities  of  C<»lon  and  Panama  will  be 
reimbursed  to  the  United  States  under  the  terms  of  contracts  entered 
into  shortly  after  the  expiration  of  the  fiscal  year,  in  which  the  United 
States  is  authorized  to  collect  such  water  rates  as  are  sufficient  to 
reimburse  itself,  as  above  outJined.  The  cost  of  these  improvements 
in  the  cities  of  Colon  and  Panama,  covering  work  approved  to  date, 
will  approximate  $1,750,000. 
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In  Fanamii  13.000  feet  of  water  pipe  were  laid,  consisting  mainlj 
of  extensions  in  outlying  districts.  The  waterworks  system  in  Panama 
proper  is  practically  complete.  Connections  were  made  to  2,093 
houses,  1,048  meters  installed,  133  hydrants,  7  water  cranes,  and  35 
public  taps  placed.  The  average  consumption  of  water  per  capita 
is  about  20  gallons  per  day.  The  quality  of  water,  as  regards  freedom 
from  bacteria  causing  disease,  is  excellent. 

Sewer  pipe  to  the  amount  of  12.232  feet  was  placed,  2,096  storm 
sewers  built,  46  manholes  and  G2  catch-basins  constructed,  and  two 
large  storm-water  sewers  were  built  for  special  drainage  purposes. 

On  April  3,  1907,  all  brick  paving  in  the  city  was  completed. 
Streets  were  made  of  sufficient  width  to  permit  the  passage  of  two 
teams.  This  work  included  21,725  cubic  yards  of  grading,  9,056 
square  yards  of  concrete  foundation,  and  29,006  linear  feet  of  curb. 
In  the  brick  paving  work  1,322,297  bricks  were  used,  requiring  16,565 
square  yards  of  macadam  foundation.  Two  thousand  seven  hundred 
and  forty-six  square  yards  of  macadam  paving  and  19,088  square 
yards  of  concrete  paving  were  laid. 

In  Colon  the  waterworks  system  is  practically  complete.  During 
the  fiscal  year  3,956  feet  of  water  pipe  were  laid,  75  house  connections 
made,  414  service  boxes  installed,  and  122  meters  tested  and  set. 

The  sewerage  system  was  completed,  and  in  this  work  24,521  feet 
of  sewer  pipe  were  used.  On  cross  drains,  1,377  feet  of  sewer  pipe 
were  laid.  Excavation  amounting  to  16,300  cubic  yards  was  made 
and  63  manholes  built.  A  sump  was  constructed  during  the  year, 
into  which  all  sewage  flows.  The  completion  of  house  connections 
with  this  system  and  the  installation  of  modern  plumbing  was  in 
active  progress  at  the  end  of  the  year. 

Paving  in  Colon  included  2,500  square,  yards  of  excavation,  9,031 
square  yards  of  brick  pavement,  3,211  linear  feet  of  curb,  and  2,910 
feet  of  headers  for-  brick  pavement  curb.  On  the  streets  of  Colon 
the  following  work  was  done:  Thirty-six  thousand  nine  hundred  and 
ninety-three  linear  feet  combination  curb  and  gutter,  43,104  square 
yards  of  macadam,  15,253  cubic  yards  of  earth  fill.  2,218  cubic  yards 
of  grading,  15,500  linear  feet  of  excavation  for  curb  trendi,  and 
7^5  linear  feet  of  concrete  header. 

For  surface  drainage,  a  16-inch  galvanized-iron  pipe  was  laid  on 
Eleventh  street,  from  Bolivar  street  to  the  beach,  and  on  Fifth, 
Seventh,  and  Ninth  streets,  from  Front  street  to  the  beach.  In  addi- 
tion, 1,795  linear  feet  of  vitrified  pipe  were  laid  in  macadamized 


In  Ancon  and  vicinity,  23,733  feet  of  road  were  constructed.  A 
filtration  plant,  with  a  capacity  of  1,500,000  gallons  per  day.  a 
pumping  system,  and  a  boiler  plant  consisting  of  two  125-horsepower 
boilers  were  added  to  the  waterworks  system.     Eighteen  thousand 
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four  hundred  and  twenty-six  feet  of  water  pipe  were  laid,  together 
with  1,130  feet  of  pipe  for  steam  iines.  Fifty-six  houses  were  con- 
oected,  U  hydrants  placed,  and  34  hose  valves  located.  Ten  thou- 
sand two  hundred  and  ninety-five  feet  of  sewer  pipe  were  laid,  52 
houses  connected,  and  33  manholes  built. 

In  La  Boca  3,839  feet  of  water  pipe  were  laid,  0  houses  connected, 
and  45  hose  valves  placed.  One  hundred  and  eighty  feet  of  sewer 
pipe  were  aLso  laid,  to  which  two  house  connectioit'!  wpre  mndtr. 

At  Corozal  1,640  feet  of  water  pipe  were  laid,  10  house  conrnMitions 
made,  and  three  hose  valves  placed.  One  thousand  seven  hundred 
and  forty-four  feet  of  t«wcr  pipe  were  placed,  0  house  connections 
made,  and  8  manholes  constructed. 

At  Pedro  Miguel  3.1 18  feet  of  water  pipe  were  added  to  the  system, 
35  houses  were  connected,  and  8  hose  valves  placed.  Four  thousand 
eight  hundred  and  eighteen  feet  of  sewer  pipe  were  Uid,  33  house 
connections  established,  and  15  manholes  built.  About  ■'lOO  feet  of 
road  grading  were  done. 

At  Paraiso  a  15,000-gallon  tank  was  installed  in  connection  with 
the  water  system,  Five  thousand  two  hundred  and  six  feet  of  water 
pipe  were  laid,  36  houses  connected.  10  hydrants  located,  and  4  hose 
valves  placed.  Eight  thousand  four  hundred  and  seventeen  feet  of 
sewer  pipe  were  laid.  54  houses  connected,  and  33  manholes  built. 

A  10-inch  Venturi  meter  was  installed  in  January  for  measuring 
water  consumption  from  Rio  Grande  reservoir,  which  has  an  avail- 
able capacity  of  248,230,000  gallons.  Changes  are  under  way  whicli 
will  increase  the  storage  capacity  by  about  75,000,000  gallons.  The 
atone-cnisher  plant,  which  was  moved  to  Rio  Grande  from  Pedro 
Miguel,  was  enlarged  by  the  addition  of  two  No.  5  crushers.  The  total 
ontput  was  49,512  cubic  yards. 

.\t  Culcbni  a  pumping  station,  wilh  a  daily  capacity  of  100,000 
gallons,  was  built,  and  a  distilling  plant  was  placed  in  operation,  sup- 
plying distilled  water  to  Culebrn  and  Rio  Grande.  Five  thousand 
nine  hilndred  and  thirty-two  linear  feet  of  water  pipe  were  added, 
103  houses  connected,  18  standpi)ies  constructed,  and  12  hydrants 
placed.  Eleven  thousand  five  hundred  and  eighty-tlirce  feet  of  spwer 
pipe  were  laid  and  91  houses  connected.  Six  thousand  three  hundred 
and  eighty-five  linear  feet  of  roads  and  pnths  were  constmclpil. 

The  reservoir  at  Camacho,  having  an  available  capacity  of 
258,000,000  gallons,  was  completed  and  will  be  ready  for  use  at  the 
end  of  the  present  rainy  season.  In  Camacho  and  Empire  SO.TO'i  feet 
of  wafer  pipe  were  laid,  22  standpipes  constructed.  10  fire  hydrants 
placed,  and  71  houses  connected.  Nineteen  thousand  two  hundred 
and  twenty-five  feet  of  sewer  pipe  were  placed  and  3,940  feet  of 
macadam  road  constructed. 
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At  Las  Cascadas  a  complete  system  of  10-inch  mains  was  ( 
structed.    In  May,  tbe  sterilizer  was  replaced  by  a  standard  condet 
ing  plant,  Kupplied  by  steam  from  tbe  air-compressor  plant.     Three 
thousand  one  hundred  and  thirty  feet  of  road  were  built. 

At  Bas  Obispo,  Chagrescito,  Santa  Cruz,  and  other  places  along  the 
line  of  the  canal,  minor  additions  and  changes  were  made  in  connec- 
tion with  the  water  supplies,  as  follows:  Fifty-one  thousand  and 
twenty-three  feet  of  water  pipe  were  laid;  3ii,541  feet  of  sewer  pipe 
placed;  834  houses  connected;  10!)  hose  connections  establialied,  and 
66  water  faucets,  24  fire  hydrants,  12  tanlui,  (J  water  columnsj  and  2 
stand  pipes  placed. 

At  Gorgona  the  .■storage  capacity  of  the  Carabali  dam  was  increased 
from  40,000,000  to  85,000,000  gallons.  A  condensing  plant  was  placed 
in  operation  with  tlie  pumping  station.  At  the  machine  shops  a  com- 
plete inside  fire  system  was  installed  and  placed  in  oi>er«tion.  A 
complete  system  of  sewers  for  tbe  shops  was  built.  In  Gorgona 
7,C0O  feet  of  road  were  constructed. 

At  Tabernilla  a  new  system  of  water  service  was  installed  as  well 
as  a  s«wer  system,  both  of  which  are  practically  complete. 

At  Oatun  a  fi-inch  galvunized-iron  main  was  hiid  throughout  the 
town,  connecting  all  while  quarters,  A  permanent  distilling  plant 
was  erected  and  tire-protection  system  installed.  Nine  thousand  two 
bimdi'ed  feet  of  road  wera  built. 

At  Bas  Obispo  3,88fi  feet  of  road  were  built. 

Ci'istobal  and  Colon  are  supplied  from  the  Mount  Hope  I'oservoir, 
which  was  completed  in  December,  1006,  and  has  a  rapacity  of  435,- 
000,000  gallons.  Seven  meters  were  installed  for  measuring  water 
consumption.  During  the  year  two  pumps  and  two  SO-horsepower 
boilers  were  installed  at  the  Mount  Hope  pumping  slation.  A  filtra- 
tion plant  was  built  and  started  operating  in  July.  Five  and  one-half 
miles  of  gravel  road  and  paths  and  2  concrete  bridges  were  con- 
structed at  the  Moimt  Hojje  Cemetery.  The  Mount  Hope  road, 
connecting  Mount  Ho^w  and  Cristobal,  is  nearing  completion. 

At  Cristobal  the  water  system  was  extended  to  dock  11,  the  ice 
plant,  bakery,  and  laundry,  Four-incii  connections  were  made  to 
supply  Clapet^  with  wafer,  42  houses  connected,  and  2G  fire  hydrants 
placed.  A  R-inch  main  was  laid  from  the  Mindi  pumping  station  to 
the  Cristobal  machine  shops.  The  5,121)  feet  of  sewer  pipe  laid  fur- 
nished coiiiiwlioiis  (o  Ciiriip  Ili(.'nl,  the  inuchiiic  slicip^:,  jirid  the  iiiarkct. 
Six  thousand  nine  hundred  and  fifty-three  cubic  yards  of  grading, 
3,200  cubic  yards  of  earth  fill,  23,40S  square  yards  of  macadam 
spread,  and  20.187  linear  feet  of  concrete  curb  and  gutter  were  done 
on  road  work  in  Cristobal,  Nino  hundred  feet  of  open  drains  and 
12  ciitch-ba?iins  wore  constructed.  Ono  hundred  and  fourteen  fire 
plugs  wore  placed  in  Cristobal  and  Colon.    ■ 


REPOBT   ISTHMIAN    CANAL   COMMISSION.  11 

The  labor  supply  hni^  been  ample  to  me^it  demands  at  all  times. 
The  average  daily  force  carried  duriiig  the  year  was  2,5S3  employees, 
both  gold  and  silver. 

Divmon  of  motive  power  and  machinery. — The  work  of  this  divi- 
sion embraced  the  erection  and  preparation  for  service  of  machinery 
necessary  in  canal  construction  and  its  maintenance  in  good  repair; 
the  installation  and  operation  of  air-compressor  plants;  the  perform- 
ance of'work  in  connection  with  electrical  installations,  and  the  man- 
ufacture and  repair  work  for  other  division?.  During  the  year  2,479 
employees  were  carried  on  the  rolls  and  expenditures  made  to  the 
amount  of  $6,360.4flG.5G. 

To  date  the  following  machinery  has  been  erected  and  made  ready 
for  service:  Sixty-three  steam  shovel-s  284  locomotives,  2.706  dump 
cars,  18  unloaders,  13  bank  spreaders,  33  unloading  plows,  3  track 
shifters,  and  7  pile  drivers. 

This  work  has  been  done  largely  at  the  old  plants  at  Cristobal, 
Gorgona,  Empire,  and  Paraiso.  Work  was  commenced  on  new  plants 
at  Empire  and  Paraiso  during  the  year,  in  order  to  provide  for 
increased  demands  made  on  this  division.  In  addition,  limited  faciN 
ities  for  handling  equipment  and  making  running  repairs  are  being 
provided  at  Pedro  Miguel,  Rio  Grande,  and  Tabernilla. 

Engine  houses  for  taking  care  of  engines  during  the  night  and 
making  running  repaii-s  were  provided  at  Lirio,  Cucuracha,  Las  Cas- 
cadas,  and  Rio  Grande. 

Coal  chutes  for  delivering  coal  to  locomotives,  and  which  also  have 
appliances  for  drying  and  delivering  sand  to  locomotives,  are  located 
at  Las  Cascadas  and  Pedro  Miguel, 

Air  compressor  plants  were  located  at  Rio  Grande  and  Empire, 
furnishing  compressed  air  to  operate  rock  drills,  stone  crushers,  etc. 
Nine  and  one-half  miles  of  10-inch  pipe-line  mains,  with  fl-inch  and 
4-inch  leads  running  into  the  canal  prism,  were  laid,  extending  from 
Bas  Obispo  to  Pedro  Miguel.  These  plants  also  supply  compressed 
air  for  operating  coal  chutes  at  Pedro  Miguel  and  Las  Cascadas, 
as  well  as  such  compressed  air  as  is  needed  at  the  Empire  and 
Paraiso  shops. 

A  thorough  boiler-inspection  service  was  established,  coverini 
boilers  on  the  Islhmus.  including  the  Panama  Railroad.  The  juris- 
diction of  the  mechanical  engineer,  master  car  builder,  and  electrical 
engineer  has  Iwen  extended  to  cover  the  Panama  Railroad. 

The  principal  work  of  the  electrical  subdivision  was  the  construc- 
tion of  electric-lighting  plants  at  Empire  and  Gorgona.  The  pli 
at  Empire  has  a  capacity  of  approximately  4,000  16-candlepower 
lights.  About  10  miles  of  pole  line  were  eunstructed  in  cor 
tion  with  this  plant,  which  now  supplies  light  to  practically  all  build- 
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ings  at  Culebra,  Empire,  Kio  Grande,  Enterprise,  Cerro,  and  Lino, 
and  extensions  to  Las  Cascadas  and  Paraiso  are  now  under  way. 

The  Gorgona  plant  was  placed  in  operation  in  May  and  has  a 
capacity  of  about  2,000  16-candlepower  lights.  Three  miles  of  pole 
line  were  connected  with  this  plant,  and  light  is  furnished  from  it 
to  buildings  at  Gorgona  and  Matachin,  including  the  Gt)rgona  shops. 

Considerable  work  of  a  minor  character  was  done,  including  au- 
tomatic fire-alarm  telegraph  systems,  the  construction  of  arc-lamp 
circuits  at  different  points,  and  other  miscellaneous  work. 

Building  construction  division, — ^The  work  of  this  division  con- 
sisted in  the  construction  of  buildings  for  the  different  departments 
and  divisions  of  the  Commission. 

For  the  accommodation  of  gold  employees  656  quarters,  both 
bachelor  and  family,  were  constructed,  and  for  silver  employees 
335  buildings  were  erected,  consisting  of  barracks,  bath  houses,  cook 
sheds,  family  quarters,  and  kitchens.  For  the  sanitary  department 
33  buildings  were  constructed  for  hospital  purposes.  Larger  office 
buildings  were  constructed  at  Empire  and  Ancon  and  additional 
office  space  afforded  at  Cristobal  and  Culebra.  A  school  building 
was  constructed  at  Culebra,  and  other  buildings  for  similar  purposes 
started  at  Gatun,  Cristobal,  and  Empire.  Seven  mess  halls  for  the 
accommodation  of  American  employees  and  11  for  European  laborers 
were  completed ;  a  large  hotel  at  Tivoli  Hill  was  also  built,  together 
with  quarters  for  help  and  baggage  room.  A  machine  and  car- repair 
sliod,  machine  shop,  engine  house,  pattern  shop,  and  other  structures 
for  the  manufacture  and  repair  of  machinery,  to  the  number  of  10, 
wciv  (completed  and  extensive  plants  at  Paraiso  and  Empire  w^ere 
conmienced.  Four  commissaries,  sanitary  storehouses,  and  1  corral 
werc^  completed,  together  with  coal  chutes  at  Las  Cascadas  and  Pedro 
Mi^j^uel,  and  division  office  buildings  at  Gatun  and  Ancon.  Four 
cliiMiouses  were  constructed,  1  each  at  Culebra,  Empire,  Gorgona, 
and  Cristobal. 

Manufacturing  plants  were  operated  at  Ancon  and  Lirio.  At  the 
hiKcr  ])lant  additions  were  made  to  enlarge  its  capacit}^  and  it  is  now 
running  on  full  time  and  turning  out  work  rapidly.  The  amount 
exj)('n(Ied  during  the  year  on  manufacturing  was  $270,884.10. 

Of  the  2,205  buildings  which  were  received  from  the  French  Canal 
Company,  252  were  repaired  during  the  year  and  113  destroyed. 
Th'Te  are  (jTS  of  tlie-e  l»nil(lin<i:s  yet  remaining  to  he  repaired,  re- 
nio^lele(l.  or  (leniolisli(Ml. 

A  total  of  7<)T  new  hnildinir^  were  eon^triieted  eovei'ed  1)V  tliis 
report,  and  on  June  '>(),  11)07,  there  Avere  on  hand  *_M>r.)  buildings  of 
all  ('lass(*<.  Six  huildings  wei-e  stalled  at  Porto  Hello,  about  IS  miles 
from  CriMobal.  lor  oe('U])anev  as  (luarters  hv  forces  eniraired  in  -tone- 
eru>lier  work  at  that  point,  the  [)roduet  to  he  nse<l  for  conereU^  in  lock 
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construction.  Fire  department  buildings,  jails,  churches,  post-offices, 
and  fumigation  houses  to  the  number  of  27  were  constructed  along 
the  line. 

The  average  force  employed  was  3,570  men,  and  in  the  work  out- 
lined above  $4,337,587.57  were  spent.  The  largest  single  it«in  of  ex- 
penditures was  for  quarters  for  gold  employees,  amounting  to  $1,432,- 
415.51.  The  next  largest  it«ra  was  for  construction  of  silver  em- 
ployees' quarters,  amotmting  to  ^82,502.88.  For  the  construction 
of  buildings  for  hospital  purposes  tliere  were  expended  $31.^,196.57 
and  for  supervision  and  clerical  force  $193,763.73.  These  figures  for 
construction  work  include  both  labor  and  material. 

There  were  prepared  in  the  architect's  office  145  finished  sets  of 
drawings,  consisting  of  005  sheets  of  (racings  and  bills  of  material 
for  most  of  these  sets. 

Further  details  in  connection  with  the  work  of  this  department  of 
construction  are  given  in  Appendix  C 

niviaioN  iw  MATEnjAi4  ano  sih-pi.tf-s. 

The  division  of  material  and  supplies,  the  head  of  whicli  reports 
directly  to  the  chief  engineer,  is  charged  with  the  purchase  and  the 
proper  handling  of  all  material  and  equipment  needed  in  connection 
with  the  construction  of  the  canal.  The  diversity  of  the  work  neces- 
sitates Ihe  purchase  and  use  of  a  very  great  variety  of  equipment, 
material,  aod  supplies,  including  stock  for  repairs.  All  department:!! 
on  the  Isthmus  rely  upon  this  division  to  supply  their  various  wants, 
and  every  effort  is  made  to  anticipate  requirements  by  frequent  pur- 
chases in  the  United  States,  based  on  estimates  submitted  by  the 
different  divisions  or  gauged  by  the  rate  of  consumption  of  stock  on 
hand  at  the  various  storehouses  along  the  line. 

Dnring  the  year  material  was  received  by  purchase  to  the  value  of 
$9,500,000,  of  which  over  90  per  cent  covers  purchases  made  in  the 
United  States.  This  has  entailed  the  handling  of  37  full  cargoes  of 
material  and  partial  cargoes  from  about  150  vessels.  Among  other 
items  there  were  23,000,000  feet  of  lumber,  254,000  cross-ties,  4.000 
piles,  and  about  50.000  tons  of  miscellaneous  cargo.  All  material, 
e.xcept  lumber,  piling,  ties,  rail,  and  rolling  stock,  is  received  and 
checked  ut  tlie  Mount  Hope  storehouse,  from  which  distribution  is 
made  to  the  several  storehouses  along  the  line.  A  large  amount  of  old 
French  material,  consisting  of  boilers,  pumps,  Decauville  track,  cars, 
locomotives,  cranes,  and  other  material,  has  been  repaii-ed  and  placed 
in  service.  About  11,000  tons  of  this  old  French  material  were  dis- 
posed of  to  dealers  in  the  United  States  as  scrap  iron,  and  4,000  tons 
of  it  were  used  as  ballast  by  Panama  Railroad  vessels  going  north, 
when  there  was  a  shortage  of  commercial  cargo. 

Storehouses  for  the  distribution  of  this  material  are  located  at 
Mount  Hope  (general  storehouse),  the  dry  dock,  Cristobal.  Gorgona, 
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Bas  Obispo.  Empire,  Culebni,  Puruiso,  Ancon,  uikI  La  Boca.  Lai^r 
and  more  commo<lioits  storehouses  are  under  construction  at  Empire 
and  Parai.'io.  Ail  storeliouses  carry  as  full  a  line  of  supplies  as  is 
carried  at  the  general  storehouse. 

On  April  1  damage  by  fire  was  caused  to  the  general  storehouse  at 
Mount  Hope  to  the  extent  of  $100,000.  This  occasioned  no  delay  in 
the  work.  The  building  has  been  rebuilt  in  three  sections,  with  fire 
walk  extending  from  the  ground  to  the  roof,  thus  minimizing  the  po»- 
.sibility  of  loss  by  fire  in  the  future. 

In  addition  to  the  work  of  handling  all  supplies  for  the  Commis- 
sion this  division  is  charged  with  the  care  and  operation  of  corrals 
and  equipment  used  in  land  transportation  on  the  Isthmus.  Corrals 
are  located  at  Cristobal,  Gatun,  Tabernilla,  Gorgona,  Has  Obispo, 
Las  Cascadas,  Empire,  Culebra,  Paraiso,  Corozal,  Ancon,  and  Ia 
Boca.  Over  fiOO  horses  and  mules,  with  the  necessary  wagons,  carts, 
carriages,  and  ambulances,  are  in  this  service.  In  this  connection  it 
is  interesting  to  note  that  the  cost  per  month  per  team  to  the  Commis- 
sion for  teams  actually  working,  including  all  charges  for  labdr, 
forage,  and  miscellaneous  items,  as  well  as  expense  of  sick  teams,  was 
about  $110.  A  proposal  was  received  recently  by  the  Commission 
from  a  contractor  in  the  United  State.s,  who  has  had  considerable  expe- 
rience in  similar  work  in  Central  America,  to  do  all  land  transporta- 
tion at  the  rate  of  $450  per  month  per  team,  or  over  four  times  what 
it  is  costing  the  Commission  at  the  present  time. 

A  printing  plant,  which  handles  all  the  stationery  and  printing 
refjuircd  by  thB  various  departments  on  the  Isthmus,  is  also  operated 
by  this  division. 

Tht'  organiztttion  of  this  division  was  changed  early  in  the  fiscal 
year  in  such  a  way  us  to  setruro  the  gi-eatest  efficiency  of  force  with  the 
maxininm  nwuits.  Twelve  hundred  and  eighty-nine  employees  were 
carrii'd  on  its  rolls,  and  cxpt'ndilures  on  account  of  its  operation 
amounted  to  ^7i'>5Jii21.H',),  which  was  considerably  less  than  the  esti- 
mate submitted  prior  to  the  iH'ginning  of  the  year. 

Furtlier  details  us  to  the  work  of  this  division  are  given  in  Ap- 
pendix I  J. 

CON.STRHCTION    OF  THE    NKW    PANAMA   ItAIT.ItOAI). 

Tlif  «ini|)lction  of  the  canal  will  necessitate  the  abandonment  of 
(he  present  main  line  of  the  Panama  Railroad,  and  preliminary  sur- 
veys for  location  of  a  new  line  on  the  east  side  of  the  canal  were  com- 
menced till!  latter  part  of  July  and  completed  in  November.  The 
Iw^ition  of  the  line  was  practically  determined  in  March,  and  involves 
of  1.000.000  cubic  yards  of  material  and  the  nlacing  of 
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The  ni«in  line  st  Gatun  now  passeH  over  ii  portion  of  the  site  that 
must  be  occupied  by  the  dam,  and  in  order  not  to  delay  work  on  this 
structure  it  became  necessary  to  commence  so  much  of  the  new  line 
around  Gatun  as  would  enable  the  abandonment  of  the  existing  line 
and  permit  construction  of  the  dam  upon  this  portion  of  the  site. 
With  this  in  view  operations  were  begun  in  the  vicinity  of  Mindi  and 
at  Gatun  on  the  new  location  in  May.  It  was  aLsa  considered  advis- 
able to  open  up  from  the  present  main  line  diversion  tracks  to  the  fills 
that  have  to  be  made  so  as  to  utilize  material  removed  from  the 
Ctilebra  and  Chagres  divisions. 

By  June  30  branches  from  the  main  line  had  been  started  at  Pedro 
Miguel,  Gatun,  Lion  Hill,  Gamboa.  Miraflores,  San  Pablo,  and  I^ 
Boca  Junction.  A  trestle  .'•00  feet  in  length  was  driven  at  Gatun  and 
a  dumping  trestle  was  being  driven  at  Pedro  Miguel.  Three  perma- 
nent culverts  were  begun  at  Pedro  Miguel  and  one  at  Mindi. 

In  the  construction  work  on  the  new  line  a  total  of  36,Gfil  cubic 
yard.s  of  material  was  excavated  and,  including  material  from 
Culebra  cut,  92,180  cubic  yards  were  hauled  and  placed  in  embank- 
ment, permitting  the  laying  of  0,852  linear  feet  of  permanent  track. 
In  doing  this  work  four  steam  shovels  and  one  pile  driver  and  an 
average  of  1,100  laborers  were  engaged. 


Geological  miroey. — A  geological  examination  of  the  section  of  the 
Isthmus  to  be  traversed  by  the  canal  was  made  during  the  year.  The 
survey  was  undertaken  for  practical  purposes,  the  object  being  to 
secure  information  in  regard  to  the  character  of  the  sites  for  the 
locks  and  dams,  to  the  classification  of  material  to  be  excavated,  and 
to  determine  the  resources  of  tJie  country  in  regard  to  building  mate- 
lial.  Much  interesting  and  I'aluable  data  were  obtained,  that  of 
most  import  being  the  availability  and  suitability  of  materials  for 
the  manufacture  of  Portland  cement  on  the  Isthmus  in  the  vicinity 
of  Gatun.  The  materials  were  combined  and  made  into  a  cement 
which  tests  show  to  be  the  equal  of  the  best  gi'ades  manufactured  in 
the  United  States. 

Detailed  information  on  this  subject  of  cement,  as  well  as  on  the 
formations  to  be  encountered  in  the  construction  and  excavation  of 
various  parts  of  the  canal,  is  given  in  Appendix  E. 

Canal  Zone  'boundaries. — ^The  center  line  of  the  canal  being  prac- 
tically determined,  surveys  were  made  to  fix  the  Zone  boundary  lines, 
which,  under  the  treaty,  are  5  miles  on  either  side  of  the  center  line 
of  tile  canal.  Associated  with  the  Commission  in  thi-s  work  was  an 
engineer  representing  the  interests  of  the  Republic  of  Panama. 

The  boundary  lines  are  marked  by  monuments  of  4-inch  wrought- 
iron  pipe,  alxiut  4  feet  long,  with  a  brass  cap  suitably  marked.    The 
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monuments  are  sat  st  all  points  of  intersection  of  tangent  lines,  and 
other  points  where  the  lines  cross  streams,  roads,  and  on  prominent 
hills. 

Mi8ceU(SMCu»4 — ^Axrangements  were  made  to  prcqeet  a  map  of  the 
Isthmus,  using  therefor  data  of  all  surveys  so  far  made,  showing  the 
watersheds  of  the  canaL 

An  amount  of  detail  work  has  been  done  in  preparation  of  plats 
showing  properties  belonging  to  the  Oommission  and  lands  claimed 
by  private  parties,  As  weQ  as  in  lithographic  reprodnction  of  maps 
Deeded  by  the  various  departments. 

OOimUOT  VIBSUB  HnK>  liABOa. 

Under  date  of  October  9, 1906,  sealed  proposals  were  invited  for 
the  complete  construction  of  the  canal  in  accordance  with  the  ap- 
proved plans,  bids  to  be  opened  on  January  12,  1907.  As  none  of 
the  bids  received  appeared  to  be  entirely  satis&ctory,  they  were  re- 
jected, and  the  work  was  continued  in  the  same  manner  as  it  was 
progressing  at  the  time  that  the  invitation  was  issued. 

There  is  no  question  that  in  the  majority  of  cases  in  the  United 
States  work  is  contracted  because  it  can  be  done  cheaper  by  that 
method  than  any  other.  This  is  generally  due  to  the  fact  that  the 
contractor  has  on  hand  a  construeUdn  plant  which  can  be  more 
cheaply  hired  than  purchased  anew.  Where,  in  any  particular  case, 
either  from  the  nature  of  the  work  or  its  location,  the  contractor 
must  purchase  machinery  and  appliances  which,  so  far  as  he  can 
foresee,  will  be  practically  useless  on  the  completion  of  the  work,  or 
where  the  party  having  the  work  done  can  make  use  of  the  plant 
subsequent  to  its  completion,  the  advantages  of  the  contract  ^stem 
disappear. 

As  illustrative,  the  Government  secured  cheaper  and  incidentally 
better  concrete  work  in  its  fortifications  than  was  obtained  by  con- 
tract. The  batteries  are  heavy  concrete  constructions  requiring 
machinery  for  which  the  contractor  could  find  little,  if  any,  subse- 
quent use.  For  the  same  reason  the  Government,  in  many  cases, 
especially  where  the  work  was  removed  from  commercial  centers, 
was  able  to  construct  locks  and  dams  more  cheaply  than  could  a  con- 
tractor. In  some  instances,  to  overcome  a  combination  of  contrac- 
tors, the  Government  purchased  the  necessary  plant  and  acconi- 
plislu'd  results  more  cheaply  than  by  contract:  this  is  notably  true 
in  dred<^in<i^  operations,  as  recent  legislation  on  the  subject  clearly 
indicates.  Tt  is  not  uncommon  in  the  execution  of  comparatively 
lur^o  j)rojects  that  the  contractors  have  failed  and  the  Government 
carried  succ(?ssfully  to  completion,  by  hired  labor,  the  work  under- 
taken by  the  contractor.    Notable  instances  of  the  Government  sue- 
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cessfully  fwiupleting  work  are  the  Slate,  War.  and  Navy  Deparl- 
ment  building  and  the  Congreswionul  Library.  Washington,  D.  C. 

Omitting  profits  derived  fnim  subsistence  and  general  stores,  and 
assuming  the  hours  of  labor  the  same  in  both  cases,  it  stands  to 
reason  that  the  Government,  when  warranted  in  making  the  neces- 
sary outlay  for  plant,  can  do  work  cheaper  than  a  contractor,  for  no 
question  of  profits  enters  into  consideration. 

The  question  of  Government  work  versus  contract  in  connection 
with  the  Panama  Canal  has  been  discussed,  and  a  conclusion  reached 
in  favor  of  the  latter  metho<l  because  of  certain  stated  advantages 
tliat  are  claimed  to  result.  To  those  familiar  with  river  and  harbor 
improvements,  erection  of  public  buildings,  light-houses,  etc.,  and 
with  contracts  under  the  (iovemment.  the  advantages  set  forth  are 
not  so  apparent  or  real. 

It  is  claimed  that  contractors  have  under  their  control  and  at  their 
di^K>sal  trained  labor  forces,  and  that  by  a  combination  of  such 
forces,  through  an  association  of  contractors,  team  work  will  result, 
thereby  accomplishing  the  desired  end  more  quickly.  As  a  matter  of 
fact,  conditions  seldom  enable  a  contractor  to  maintain  intact  his 
entire  organization  on  one  piece  of  work  for  transfer  to  another;  the 
completion  of  a  job  means  the  disbanding  of  the  force,  and  though 
new  work  may  bring  to  him  some  of  his  old  men,  a  new  organization 
must  in  each  case  be  perfected. 

The  Panama  Canal  presents  a  piece  of  work  unprecedented  in 
magnitude,  which  must  be  done  under  conditions  entirely  different 
from  similar  classes  of  work  in  the  United  States,  The  work  natu- 
rally divides  itself  into  dredging,  dry  excavation,  the  construction 
of  the  locks  and  dants,  and  the  construction  of  the  new  Panama  Rail- 
road. There  is  no  contractoi'  or  syndicate  of  contractors  that  by  any 
combination  could  bring  to  the  Isthmus  an  organization  ready  for 
team  work  on  any  of  these  units.  While,  it  is  possible  for  several 
contractors  to  combine  forces,  assuming  that  a  sufficient  number  of 
men  can  be  gotten  together  in  that  way,  there  still  remains  the  neces- 
sity for  whipping  this  force  into  shape  in  order  to  secure  an  organ- 
ization that  will  produce  the  team  work  so  advantageous  in  the 
accomplishment  of  results. 

From  the  United  States  the  supply  of  labor  is  the  same  whether 
the  work  be  done  by  contract  or  by  the  Government,  and  the  character 
of  the  labor  must  be  the  same.  So  long  as  work  is  plentiful  the  dread 
of  the  Tropics  will  deter  men  fn)m  seeking  work  here  in  preference, 
and  this  is  equally  applicable  to  the  contractor  and  the  Government, 
An  adequate  supply  of  labor  from  the  United  Slates  is  not  possible, 
and  recourse  must  Ih?  had  to  securing  it  abroad.  The  records  here 
show  that  no  ccmtractor  can  even  attempt  to  recniit  labor  in  the  West 
S.  Doo.  56,  HO-1 » 
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Indies,  and  that  great  opposition  will  develop  to  any  recruiting  by 
authorized  agents  of  the  Commission  if  the  labor  procured  is  turned 
over  to  contractors.  These  island  governments  can  not  be  blamed  for 
their  hostility  toward  the  latter  because  of  their  experience  under  the 
French,  which  left  an  indelible  impression  throughout  the  West 
Indies.  A  representative  of  the  Italian  Government  has  recom- 
mended to  the  authorities  that  Italian  labor  be  permitted  here  for 
employment  under  the  Commission,  but  he  is  not  favorably  inclined 
to  the  control  of  such  labor  being  vested  with  a  contractor. 

It  is  true  that  in  some  cases  the  contractor  may  haive  an  acquaint- 
ance which  will  enable  him  to  secure  suitable  men  more  easily  than  a 
(Joveinment  agent,  and,  again,  he  may  bring  to  a  work  a  greater  ex- 
perience, but  so  far  as  the  most  important  parts  of  the  Panama  Canal 
work  are  concerned,  this  advantage  is  not  apparent.  In  any  case  the 
knowledge  of  the  specialist  in  the  particular  work  that  is  to  be  done 
is  the  element  that  will  accomplish  the  most  satisfactory  results,  and, 
so  far  as  dredging  and  lock  and  dam  construction  are  concerned,  the 
Government's  experience  has  been,  if  not  greater,  at  least  as  extensive 
as  that  of  any  contractor  or  association  of  contractors  that  can  be 
se<;uro(l  in  the  United  States.  For  these  units  of  the  work  the  Gov- 
ernment's acquaintance  is  equally  extensive,  and  experienced  men 
can  be  drawn  from  the  engineering  force  of  the  Government.  These 
Ihroe  classes  of  work  form  the  most  important  parts  of  the  Panama 
Canal,  and  in  their  prosecution  the  Government  has  the  advantage. 
So  far  as  relates  to  excavation  in  the  dry  by  steam  shovel  and  cars 
the  a(lvanta<rc  ordinarily  would  be  with  the  contractors,  yet  the  Gov- 
orninont  has  secured  and  maintained  an  organization  on  the  Isthmus 
I  hat  can  not  be  surpassed  by  any  contractor,  and,  it  is  claimed,  has 
perfodcMl  this  or<2:anization  in  as  short  a  time  as,  under  the  circum- 
stances, could  have  l)een  done  by  any  association  of  contractors. 

A\'h(Mi  th(»  (lovernment  does  work  in  the  United  States  the  wage 
>{"i\]r  is  (letcrniined  by  the  amount  paid  for  the  same  class  of  labor  in 
the  inmu'diate  vicinity;  there  is  no  j)ressure  brought  to  bear  on 
lu«rhcr  authority  for  any  increase  over  the  salaries  or  amounts  offered, 
and  strikes  are  iniknown.  It  is  true  that  conditions  on  the  Isthmus 
arc  such  that  demands  for  increase  in  ])ay  are  frequent,  and  that  to 
acc()Mi])lish  what  was  denied  i)v  those  immediately  in  charge  of  the 
work  r(M>()iii->e  ]\',\<  \)vvu  liad  to  hi^h(»r  authority. 

('onditions  on  tlic  Kthiini<  ai*c  peculiar.  It  is  coutendcil.  a])j)ai"- 
I'litlv  oil  rea<onal)lc  ufi'nnnd^,  tliat  ^ri-vic(^  in  th(»  'rr()j)ic^  ^ap-^  the 
ciuTiiy.  and  that  a  man  i<  incaj)al)lc.  after  a  time,  of  j^erformintr  tlie 
-am<'  amount  of  work  that  li<*  would  l>e  aMc  lo  accomj)lis]i  had  h<' 
^pcnt  the  -amc  period  in  a  cooler  climate.  This  creates  a  desin*  to 
acciinnilate  -nllicieiit  m(*;in^  to  axoid  the  ne(Mv^ity  of  I'ehitively  harder 
v\ork   on  the  return  to  the   UnitcMl  States,  and   is  a  question  that  a 
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contractor  would  be  obliged  to  face  as  well  as  the  United  States. 
In  some  respects  the  Go>-ernmoiit  is  in  a  position  to  handle  the  situa- 
tion more  satisfactorily  than  a  contractor,  as  was  plainly  shown  by 
the  trouble  with  the  steam-shovel  men  in  May  la^t. 

The  wage  scale  on  the  Isttimns  is  practinaily  adopted  and  a  con- 
tractor would  be  obliged  to  maintain  it.  Under  the  recent  decision 
that  all  questions  of  pay  arc  to  bo  left  witli  the  Conunission,  ibis 
body  is  placed  on  as  secure  a  ba^s  relative  to  the  constant  demands 
for  an  increase  as  any  association  of  contractors. 

E.\perience  has  shown  that  continuity  of  construction  is  more  apt 
to  result  in  cases  where  the  Government  undertakes  the  task  than 
wheji  it  is  turned  over  to  contractors.  This  can  be  easily  verified  by 
an  examination  of  tlie  records  (the  number  of  failing  contractors)  to 
be  found  in  the  office  of  the  Chief  of  Engineers.  For  all  work  done 
by  hired  labor  continuity  of  work  is  merely  a  question  of  conti- 
nuity of  appropriations.  It  is  (rue  (hat  continuity  may  be  equally 
insured  by  turning  Ihe  Panama  Canal  work  over  lo  contractors,  if 
the  contract  i.s  so  drawn  that  practically  all  risks  are  assumed  by  the 
Government,  but  why  this  should  be  done,  at  a  considerable  increase 
in  cost,  is  not  apparent.. 

To  anyone  who  has  had  experience  with  contracts  on  Government 
work,  the  claim  that  letting  a  piece  of  work  by  contract  is  a  reason- 
able assurance  that  it  will  be  completed  in  a  definite  time  is  utterly 
untenable.  On  public  works,  including  public  buildings,  it  may 
safely  be  said  that  in  the  majority  of  cases  the  time  limit  is  exceeded. 
An  examination  of  the  contracts  for  material  to  be  supplied  the  Isth- 
mian Canal,  so  far  as  the  time  limits  proposed  by  the  contracts  are 
concerned,  will  clearly  show  that  there  is  no  assurance  of  completion 
in  a  definite  time  of  any  contract,  even  though  the  contractors  them- 
selves, when  fully  cognizant  of  all  the  conditions  surrounding  the 
work,  fix  the  time  for  the  completion  or  delivery.  It  certainly  can  not 
bo  supposed,  therefore,  that  in  an  enervating  climate,  like  that  on  the 
Isthmus,  and  with  labor  below  that  in  the  United  States  in  efficiency, 
this  time-failing  i-ecord  for  contract  work  would  be  changed. 

Reasonable  definiteness  in  cost  is  usually  obtained  by  contract, 
when  based  on  unit  prices  and  when  all  conditions  of  the  work  are 
fully  known  in  advance,  yet  these  unit  prices  are  as  a  rule  higher 
than  would  1k>  the  cost  to  the  Government  should  the  latter  possess 
the  necessary  plant.  It  is  true  that  the  contract  which  was  proposed 
for  the  construction  of  the  canal  provided  for  the  determination  of 
time  and  cost  by  a  board  of  engineers,  hut  the  conclusions  on  these 
points  could  be  npset  should  conditions  be  found  or  met  with  unfore- 
seen by  that  l>oard.  Experience  on  all  works,  even  those  based  on 
more  definite  data  than  can  be  presented  to  contractors  for  the  Isth- 
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mian  Canal  work,  shows  that  the  unexpected  is  always  happsninib 
and  this  seems  especdaUy  tme  of  the  work  here. 

There  is  no  qoeetioii  that  there  are  a  number  of  people  who  will 
always  believe  and  contend  that  any  piece  of  woriE  done  by  the  Gov- 
ernment could  have  been  done  as  wdl  and  more  cheaply  if  under- 
taken by  contract,  but  an  examination  of  the  records  will  generally 
disprove  such  a  cantention.  On  die  other  hand,  there  is  an  etfually 
large  class  who  will  contend  to  the  contrary  and  daim,  after  the 
completion  of  the  work,  that  die  reverse  is  true. 

Work  heretofore  has  been  condneted  on  a  nonpartisan  bads.  The 
thinking  dass  of  American  people  fully  realiae  the  neoeastty  for  the 
Panama  Canal  and  its  early  completkm,  and  it  is  generally  realised 
that  this  can  be'  accomplished  only  by  the  application  of  bunness 
and  nonpartisan  methods.  This  has  generally  been  the  case  with 
all  Government  work  wberever  undertaken,  and  the  fact  that  the 
continuation  of  this  policy  may  not  continue  along  the  same  lines 
is  hardly  an  argument  strong  enough  to  weig^  in  favor  of  contract 
work. 

While  it  has  been  noted  that  contractors  can  usually  do  work 
cheaper  because  of  plant  already  on  hand,  therriiy  saving  the  cost 
of  new  machinery,  and  because  of  greater  &miliarity  with  the 
class  of  work  on  which  they  are  engaged,  there  are  at  times  additional 
ways  for  securing  the  same  results,  namely,  (a)  by  paying  lower 
wages,  (b)  by  wprking  their  men  longer  hours,  (c)  by  requiring 
a  greater  amount  of  work  per  hour  from  the  men,  (d)  by  giving 
them  less  expensive  rations  and  quarters,  in  case  employees  are  fed 
and  quartered. 

On  the  Panama  Canal  a  contractor  can  not  anticipate  profits  from 
any  of  these  sources.  The  work  already  done  and  in  progress  has 
fixed  the  wage  scale,  and  a  contractor  would  be  unable  to  retain 
labor  that  might  be  turned  over  to  him,  nor  could  he  secure  addi- 
tional men  at  less  salary  than  already  paid  by  the  Conmiission. 

The  Government  is  now  working  foreign  labor  as  many  hours  per 
day  as  is  practicable  in  this  climate,  so  the  contractor  could  gain 
nothing  more  than  the  Government  has  already  acquired.  So  far  as 
Amcri(;an  labor  is  concerned,  the  eight-hour  law  is  applicable,  and 
so  long  as  it  remains  in  force  it  must  be  as  binding  on  the  contractor 
as  on  the  Government. 

It  is  questioned  whether  he  could  get  more  work  out  of  the  laborers 
on  (he  Isthmus  than  they  now  i^erform  for  the  Commission.  This  is 
a  question  dependent  entirely  upon  the  character  of  foremen 
employed,  and  he  would  have  exactly  the  same  class  of  men  in  this 
j)ositioii,  since  most  of  the  foremen  now  employed  have  previously 
h(^en  with  contractors,  and  therefore  have  had  their  principal  train- 
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ing  on  contract  work.  Moreover,  the  pace  sot  by  the  Uhorers  under 
the  Commission  would  Hx  the  rate  for  the  contractor. 

Were  all  the  work  turned  offer  to  one  contractor,  or  an  association 
of  contractors,  the  Commission  would  be  obliged  to  maintain  a 
supervisory  force,  and  the  feeding  and  quartering  of  these  employees 
would  determine  the  demands  that  the  contractor's  men  would  make 
upon  him  for  accommodations.  Moreover,  a  number  of  the  dwellings 
that  are  now  occupied  by  Commission  employees  would  lie  turned 
over  for  occupancy  by  contractor's  men,  and  any  additional  force 
would  expect  the  same  accommodations.  Trouble  would  result,  there- 
fore, in  case  the  contractor  fe^  his  employees  on  less  expensive  ratlona 
or  quartered  them  less  eomfortjibly  than  the  Commission;  no  saving 
could  be  made,  and  the  Government  would  be  obliged  to  foot  the 
bills. 

The  Panama  Canal  work  is  naturally  divided  into — 

(1)  Excavation  in  the  dry  by  sleam  shovels;,  including  all  of  the 
Culebra  division  and  part  of  the  Chagrea  division.  The  construction 
of  drainage  and  diversion  channels  would  come  under  this  heading. 

(2)  Excavation  by  dredges  on  the  Colon  and  La  Boca  divisions 
and  on  part  of  the  Chagres  division. 

(3)  The  construction  of  the  dame. 

(4)  The  construction  of  the  new  Panama  Railroad. 

(5)  The  construction  of  the  terminal  facilities,  harlxir  basins,  and 
breakwaters,  if  any. 

(fi)  The  construction  of  locks,  gates,  and  spillways. 

The  excavation  of  the  Culebra  division  has  already  l»en  undertaken 
Ijy  hired  labor;  practically  all  of  the  plant  required  for  this  work  has 
been  secured  and  paid  for;  a  complete  and  thoroughly  efficient  organ- 
ization for  the  same  has  l)cen  built  up,  and  the  Government  is  not 
hampered  in  any  way  in  procuring  the  nec&ssary  labor  for  filling 
vacancies  that  arise.  In  the  organization  that  has  been  perfected 
the  higher  grade  men  were  formerly  employed  by  contracting  firms, 
and  some  of  the  number  have  been  successful  contractors  themselves. 
The  conduct  of  this  work,  therefore,  has  been  along  the  lines  usually 
followed  hy  contractors.  Under  the  circumstances  no  advantage 
wordd  accrue  to  the  United  States  by  letting  this  piece  .of  work  to 
contractors,  but  on  the  contrary  there  would  be  not  only  additional 
expense,  but  a  feeling  of  unrest  and  dissatisfaction  engendered 
among  the  present  employees  materially  affecting  efficiency.  Under 
existing  conditions,  therefore,  contract  work  can  not  1«>  recommended 
for  the  Culebra  division. 

The  Government  lias  on  hand,  or  under  contract,  all  the  dredges 
that  will  be  needed  for  excavating  such  parts  of  the  canal  prism  as 
can  !«  most  economically  perfonned  by  this  clas.i  of  machinery. 
Experience  in  the  United  States  has  demonstrated  that  with  such  a 
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plant  in  its  possession  no  contractor  or  association  of  contractors  can 
do  the  work  as  economically  as  can  the  Government.  The  Govern- 
ment agents  are  as-  familiar  with  this  class  of  work  as  the  contractors, 
and  the  necessary  dredge  crews  can  be  obtained  without  difficulty.  So 
far,  therefore,  as  dredging  is  concerned,  the  Government  should  do 
the  work  and  contracts  for  the  same  can  not  be  recommended. 

The  great  problem  in  the  construction  of  that  portion  of  the 
canal  included  in  the  Culebra  division  is  the  disposal  of  the  exca- 
vated material.  In  the  main  this  has  been  disposed  of  at  various 
localities  favorably  situated  with  regard  to  the  cut.  The  systematic 
performance  of  the  work  and  the  necessity  for  additional  material 
in  completing  other  parts  of  the  work  have  made  it  necessary  to 
arrange  for  such  a  disposition  in  the  future  as  will  be  most  beneficial 
to  the  work  in  its  entirety.  The  efficiency  of  the  dams  depends  upon 
their  having  sufficient  weight  and  tightness  to  impound  the  water 
without  leakage  and  without  danger  to  the  stability  of  the  struc- 
tures. The  weighty  material,  or  rock,  is  to  be  furnished  in  each 
instance  by  material  from  the  Culebra  cut  and  the  tightness  is  to  be 
secured  by  the  selection  of  suitable  material  to  be  obtained  from  the 
products  of  dredging.  In  other  words  the  construction  of  the  dams 
is  so  intimately  connected,  both  with  the  excavation  of  the  Culebra 
cut  and  the  dredging,  that  if  these  two  can  be  most  economically 
and  advantageously  done  by  the  Government  rather  than  by  contract 
it  naturally  follows  that  the  method  adopted  for  the  construction  of 
the  (lams  must  be  the  same,  namely,  by  hired  labor  under  Govern- 
ment supervision  and  not  by  contract. 

The  survey  of  relocation  for  the  Panama  Railroad  has  been  com- 
pleted and  it  has  been  necessary  to  undertake  the  construction  of 
the  railroad  in  order  to  permit  the  removal  of  the  present  bod  in 
the  vicinity  of  Gatun,  so  that  the  construction  of  the  dam  at  that 
point  may  be  begun.  The  construction  of  the  new  line  requires, 
amon^  other  things,  about  1,000,000  cubic  yards  of  cxcavrftion  and 
about  12,000,000  cubic  yards  of  embankments.  The  excess  of  em- 
bankuients  over  excavation,  about  10,000,000  cubic  yards,  is  to  be 
supplied  largely,  if  not  entirely,  from  material  excavated  from  the 
canal  prisii^,  the  embankments  forming  dumps  for  the  material  trains. 
Steps  have  already  l>een  taken  for  the  development  of  dumps  which 
will  result  in  the  construction  of  a  part  of  the  new  roadbed  at  Mira- 
flore-.  Pedro  Mi<^aiel,  (Jauiboa.  and  Gatun,  and  plans  have  been 
prepured  and  proj)osals  invited  for  a  bridge  across  the  Cha^res  at 
(ianil)()a.  With  (wcavntion  in  tlie  Cul(0)ra  division  to  be  done  by 
hin^l  labor  under  (Jovernnient  supervision,  with  the  material  there- 
from to  he  use(l  in  the  ('on>truction  of  the  Panama  Railroad,  the 
intimate  n4ation   between   the  two  necessitates  the  adoption   of  the 
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tiatne  niethotl  of  construction,  iinmely.  Iiirei!  lalxir  under  Govpin- 
ment  supervision,  in  the  construction  of  tho  new  I'annma  Railroad. 

The  regulating  works  and  spillways  of  the  Gatun  and  La  Boca 
dams  are  so  dependent  upon  and  intimately  connected  with  the  con- 
struction of  the  dams  that  whichever  method  is  adopted  for  the 
tatter  must  be  made  applicable  to  the  rcgidating  works  and  spill- 
ways, in  order  to  avoid  friction  and  difiiculties  that  would  result  in 
case  part  were  done  by  the  Government  and  part  by  a  contractor. 

The  Panama  Railroad  must  ho  maintained  and  operated  as  a  com- 
mercial line,  and  it  must  be  utilized  also  for  construction  purposes  in 
connection  with  the  Culebra  cnt,  the  reconstruction  of  the  railroad, 
the  construction  of  the  dams,  and  m  addition  it  must  transport  nil 
materials  entering  into  the  construction  of  the  Pedro  Miguel  lucks. 

The  dit&cidties  that  would  result  from  a  joint  use  of  (he  Panama 
Railroad  by  a  contractor  and  the  Government  nt  the  Pedro  Miguel 
locks  disappear,  however,  for  the  locks  iit  Gatun  and  La  Boi-n.  since 
both  are  accessible  by  water.  Sand  can  be  procured  along  the  shores 
of  the  Pacific,  and  a  suitable  quality  in  sullicient  quantity  can  also  be 
obtained  on  the  Atlantic  shore  of  the  Isthmus. 

The  success  of  the  lock  construction  depends  largely  upon  the 
quality  of  cement  used,  and  there  is  no  qu&stion  that  the  Government 
should  furnish  all  the  cement.  No  contraclor.  or  a&sociation  of  con- 
tractors, possesses  the  necessary  plant  for  handling  the  enormous 
quantities  of  concrete  required  for  these  structures.  Subsequent  to 
the  construction  of  the  locJis  the  contractor  could  have  no  further  use 
for  the  machinery  in.stalled,  even  if  the  payment  of  freight  for  its 
return  to  the  States  were  warranted.  If  the  contractor  furnishes  the 
plant,  the  Government  must  pay  for  it  in  its  entirety  and  in  addition 
pay  interest  on  the  amount  expended  for  its  purchase.  This  plant 
can  be  procured  more  cheaply  by  the  Government  than  by  a  con- 
tractor. As  previously  e.\plained,  if  the  Government  furnishes  the 
plant,  the  advantage  of  the  contract  method  disappears.  The  con- 
tractor will  have  greater  difficulty  in  securing  the  common  labor 
needed  than  will  the  United  States.  The  engineering  force  of  the 
Government  that  has  in  the  past  few  years  been  employed  in  the 
construction  of  such  large  quantities  of  concrete  in  various  forms  in 
the  United  States  can  be  drawn  upon  to  furnish  the  skilled  personnel 
necessary  for  concrete  work  here.  The  acquaintance  with  competent 
men,  for  this  class  of  work,  is  more  extended  on  the  part  of  the  Gov- 
ernment than  on  the  part  of  the  contractor. 

These  considerations  lead  to  the  conclusion  that  the  locks  can  be 
more  economically  and  advantageously  constructed  by  the  Govern- 
ment than  by  a  contractor  or  association  of  contractors. 

The  gates  and  operating  machinery  can,  it  is  believed,  best  be  coa- 
strueted  by  contract  at  the  pro[>er  time. 
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The  foregoing  conclusions  do  not  cover  the  proposed  work  on  the 
Chagres  division  or  the  terminal  facilities,  harbor  basins,  and  break- 
waters, as  the  surveys  for  the  development  of  the  amount  of  work 
and  character  of  material  involved  in  the  Chagres  division  have  not 
yet  been  completed,  nor  have  the  final  plans  for  terminal  facilities, 
etc.,  been  finished. 

No  account  has  been  taken  of  the  question  of  sanitation,  one  very 
important  to  the  successful  prosecution  and  completion  of  work  on 
the  canal.  Proper  sanitation  can  be  maintained  more  easily  and  satis- 
factorily with  the  Government  in  supreme  control  of  the  work  than 
with  a  contractor,  and  this  adds  an  additional  argument  in  favor  of 
the  Government  doing  the  work  itself. 

The  relative  advantages  of  the  contract  system  versus  hired  labor 
under  Government  supervision  in  the  construction  of  the  Panama 
Canal  are  very  different  to-day  from  what  they  were  two  years  ago, 
and  were  different  then  from  what  they  were  when  the  work  was  first 
undertaken.  To  one  familiar  with  conditions  on  the  Isthmus  there 
can  be  no  doubt  at  this  stage  of  the  work  as  to  the  advisability  of  con- 
tinuing it  by  hired  labor. 

It  is  estimated  that  80  per  cent  of  the  entire  plant  needed  for  the 
construction  of  the  canal  has  been  purchased  or  contracted  for.  Ma- 
chine shops  have  been  erected  and  equipped  for  making  all  needed 
repairs  to  the  machinery  now  on  hand  or  still  required  for  the  work. 
So  far,  therefore,  as  the  plant  and  its  care  and  repair  are  concerned, 
the  Government  is  better  equipped  to  carry  on  the  work  as  advan- 
tageously and  economically  as  any  contractor. 

Many  thousand  employees  have  been  secured,  and  an  effective  work- 
ing organization  has  been  perfected,  and  the  recruiting  system  put 
in  oj)eration  is  capable  of  furnishing  more  labor  than  can  be  advan- 
tageously used.  The  employees  are  well  sheltered  and,  in  general, 
well  fed;  the  salaries  paid  are  satisfactory  and  the  work  is  progress- 
ing smoothly.  A  change  from  these  favorable  conditions  in  the 
method  of  prosecuting  the  work  would  disorganize  all  existing  con- 
ditions and  would  undoubtedly  increase  the  estimated  cost  and  time 
of  ('oinj)leting  the  canal. 

The  conclusion  that  the  work  can  be  done  better,  cheaper,  and  more 
quicklv  l)v  the  Government  has  been  reached  onlv  after  free  and  full 
discussion  by  the  various  members  of  the  Commission  and  the  higher 
ollicial-  connected  with  the  construction  work,  and  after  careful  con- 
sideration of  all  sid(»s  of  the  pr(){)o-<ition. 

LAHOK,   (^lAKTEKS,   AM)   SrilSISTENCE. 

This  department  is  charged  with  securing  all  skilled  and  unskilled 
labor  and  its  assignment,  according  to  the  needs  of  the  work.  It  is 
tliv   <ustodian    of  all    living  quarters,   allotting   them    to  employees 
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according  to  their  standing  as  gauged  by  salary  earned  and  in 
conformity  with  rules  and  regulations  approved  by  the  Commission. 

It  supplies  furniture  to  quarters,  delivers  distilled  water  to  resi- 
dences, offices,  and  shops,  and  is  in  direct  charge  of  the  delivery  of 
all  food  supplies,  including  ice,  bread,  and  cold-storage  articles  from 
railroad  stations  or  local  commissaries  to  residences,  hotels,  messes, 
and  kitchens. 

It  polices  the  grounds  around  camps  and  quarters,  cleaning  up 
waste  and  refuse  material  which  is  placed  within  reach  of  those 
charged  with  its  final  disposition.  It  also  has  charge  of  the  lighting 
of  the  camps  and  of  roads  to  and  through  them. 

It  operates  the  hotels,  messes,  and  kitchens  for  the  accommodation 
of  the  employees  of  the  different  grades— the  hotels  for  white  Amer- 
icans, the  messes  for  Europeans,  and  the  kitchens  for  the  natives  of 
the  West  Indies. 

It  keeps  the  service  history  of  each  individual  employee  in  the 
general  personnel  record  of  which  it  is  the  custodian ;  issues  by  order 
of  the  chairman  and  enters  therein  all  orders  pertaining  to  leaves  of 
absence,  sick  leave,  resignations,  discharges,  promotions,  and  reduc- 
.tions.  It  also  authorizes  the  issuance  of  steamship  transportation 
and  special  rates  to  which  employees  are  entitled. 

Labor  supply. — The  skilled  labor  force  is  recruited  in  Uie  United 
States.  Agents  of  the  Commission  receive  applications  for  all  out- 
side positions,  personally  examining  the  individual  and  looking  into 
his  previous  service  record.  This  includes  trninmen,  steam-shovel 
operators,  foremen,  and  mechanics.  Clerks,  stenographers,  drafts- 
men, doctors,  and  nurses  are  secured  through  the  civil  serviw  regis- 
ters. The  skilled  force  on  June  30.  1006,  was  approximately  2,500, 
and  on  June  30,  1907,  actually  4,404.  To  increase  this  force  1.904 
men  and  provide  for  the  usual  separations,  due  to  sickness,  resigna- 
tions, ete.,  3,038  men  were  brought  from  the  United  States  during 
the  year. 

The  unskilled  force  is  brought  from  the  West  Indies  and  Europe. 
Becmiting  agents  are  located  in  Barbados  and  Martinique,  and  a 
repwvsentative  in  Paris,  France,  to  keep  in  touch  with  European  labor 
conditions  and  with  European  emigration.  On  June  30.  1906,  there 
were  on  the  canal  work  500  Europeans  and  13,625  West  Indiana. 
June  30,  1907,  there  were  4,317  Europeans  and  14,606  West  Indians. 
To  maintain  ihis  force  of  laborers,  and  also  provide  the  Panama  Rail- 
road force  of  about  5,000  laborers,  6.89f)  Europeans  nnd  10,947  West 
Indians  were  brought  to  the  Isthmus — an  average  of  nearly  1,500 
men  per  month — to  meet  the  demands  of  the  work  for  common  labor 
during  tlio  year. 

The  total  force  of  skilled  and  unskilled  laborers  of  the  Isthmiau 
Canal   Commission   and    Panaiim    Uailroad  on   June  30,   1906.  was 
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1(I,IS00,  and  on  Juiw  30,  1V07,  it  «aa  2y.44IU- an  infrease  in  the  total  of 
10.000  men.  During  thiB  period  20,88-1  mpii  wort'  brought  to  the 
Lsthmu^  from  tlie  United  Stiittw,  Eampe,  ami  the  West  Indies.  The 
labor  problem  is  stlH  an  nnsolved  one,  but  Ihw  cxpcrimenls  of  the  past 
year  with  a  diversaty  of  races  and  nationalities  has  improved  the 
efficiency  of  the  force  and  promitx^  to  make  the  ItTm  of  service  longer. 
Tropical  labor  is  inigrntory.  and  notwithstanding  i^iipcrior  wages, 
housing,  and  subsl'?t«nce,  there  will  itlnays  bo  largo  periodical  changet< 
in  the  individual  force.  A  regular  recruiting  orgatiixalion,  cliaitged 
from  one  labor  center  to  another,  will  always  be  neceasary  to  keep  & 
maximimi  force  available, 

Qunrtera. — .\t  the  close  of  the  last  fiscal  year  1.129  houses  were  avail- 
able for  ()uartering  employees  of  all  classes,  furiii-hing  buildings  for 
offices,  hotels,  messes,  kitchens,  and  storerooms  On  Jime  •%.  1007, 2,208 
buildings  were  in  use?  for  the  ««mt;  purposes.  Considering  the  large 
increas*  in  the  tdcilled  force  and  the  numlx>r  of  women  and  ofiildren 
provided  for  during  the  pact  year,  the  number  of  people  from  the 
■  United  States  in  quarters  now,  as  compared  with  the  clotw  of  the  Iiwt 
fiscal  year,  is  just  about  doubled,  but  they  are  all  belter  and  more 
comfortably  hou$«4l  than  at  this  period  last  year.  New  houses  are- 
being  turned  over  every  day,  and  each  house  finished  relieves  the 
congestion,  if  any,  in  that  particular  locality,  or  enables  some  em- 
ployee to  send  for  his  family.  Tho  congestion  in  (he  quarters  of  the 
common  laborers  has  entirely  disappeared,  due  to  two  causes,  first, 
the  completion  of  a  great  many  houses  during  the  past  year,  and, 
second,  the  fact  that  with  improvement  in  efficiency  it  is  not  necessary 
to  house  as  large  a  number  of  men  as  formerly. 

S'ibsistence. — At  the  close  of  the  fiscal  year  15  hotels  were  operated 
for  white  Americans,  where  good  wholesome  meals  are  furnished  for 
30  cents  each.  The.se  hotels  are  under  the  direction  of  stewards  from 
the  United  States,  and  the  cooks  are  generally  Americans  or  men  who 
have  had  e-xperieuce  in  hotels  and  restaurants  in  the  United  States. 

The  Hotel  Tivoli,  at  Ancon,  is  operaled  also  f<)r  employees,  but  on 
account  of  superior  accommodations  and  appointments  higher  rates 
prevail. 

Fjighteen  mess  halls  are  operated  for  the  Europeans,  where  a  day's 
board  is  furnished  for  40  cents.  Tho  stewards  and  cooks  at  these 
messes  are  usually  Europeans,  and  a  meal  peculiar  to  the  tastes  of 
the  men  boarding  there  is  served. 

There  arc  in  operation  23  kitchens  for  the  West  Indian  laborers, 
when!  a  day's  board  is  furnished  for  30  cents  and  is  made  up  of  such 
food  supplies  as  they  are  most  accustomed  to  and  prepared  by  cooks 
of  their  own  country.  The  common  laborer  of  the  West  Indies  is 
employed  upon  a  basis  of  subsistence  being  part  of  his  compensiition. 
This  was  found  advisable  on  account  of  his  careless  habits  and  the 
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fact  that  insufficient  nourishment  inipaii-ed  his  usefulnei^  ns  n  laborer, 
and  sooner  or  later  Innded  him  in  tJie  hospital. 

These  hotels,  messes,  and  kitchens  arc  inspected  daily  by  the  super- 
vising employees  of  the  department  of  labor,  quarters,  and  subsist- 
ence, and  weekly  by  the  district  physician.  All  meats,  vegetables,  and 
food  supplies  are  carefully  inspected  before  they  are  used. 

The  number  of  meals  served  during  the  month  of  Jone,  1907,  is  as 
follows:  Hotels,  197.419;  messes,  286.155;  kitchens,  450,706,  or  nearly 
a  million  meals  for  the  month. 

The  .subsistence  operations  are  merely  %lf-sustaining,  and  it  is 
not  the  purpose  to  make  a  profit.  They  are  operated  upon  the  basis  of 
contributing  messes  as  far  as  possible. 

For  further  details  of  this  department  attention  is  invited  to 
Appendix  F. 

ZONB   OOVERNMENT. 


The  department  of  civil  admini.stration  embraces  the  atfairs  of 
govermnent  of  the  Canal  Zone,  the  courts,  the  oflice  of  the  prosecuting 
attorney,  and  the  divisions  of  revenues,  posts,  customs,  lands,  adminis- 
tration of  estates,  police,  education,  fire  protection,  and  public  works. 

Governor  Magoon  left  the  Isthmus  .''eptembfr  25,  1906,  when  the 
duties  of  his  office  devolved  upon  the  executive  secretary  until  Novem- 
ber 17.  The  Executive  order  of  November  17,  1900,  created  the 
departjnent  of  law  and  government  under  the  general  counsel,  after 
which  date  governmental  matters  were  handled  in  Washington  by  the 
general  counsel  through  the  executive  secretary  on  the  Lithmua.  On 
April  2,  1907,  an  Executive  order  vested  the  authority  of  the  chief 
executive  of  the  Zone  in  the  chairman  of  the  Commission,  and  by 
order  of  the  latter  the  duties  were  assigned  to  one  of  the  Commis- 
sioners. 

Under  the  authority  conferred  upon  the  President  by  existing  law 
to  legislate  for  the  Zone,  the  five  municipalities  into  which  the  Zone 
was  divided  were  abolished  and  administrative  districts  were  created 
in  their  stead.  The  United  States  patent,  trade-mark,  and  cop^Tight 
laws  were  extended  to  the  Zone ;  provisions  were  made  for  regulating 
insurance  companies,  for  the  registration  of  land  titles,  and  (he  cele- 
bration of  marriages.  The  penal  laws  were  amended,  and  a  new  code 
of  civil  procedure  was  put  into  effect. 

By  the  order  of  March  13,  1907,  the  Commission  is  authorized  to 
enact,  with  the  approval  of  the  .Secretary  of  War,  ordinances  relating 
to  police,  sanitation,  and  taxation,  and  matters  formerly  regulated 
by  municipal  ordinances.  By  virtue  of  this  authority  the  CommisHion 
enacted  ordinances  regidating  the  sale  of  liquor  and  prescribing  cer- 
tain taxes  in  the  Zone. 
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A  joint  commission,  consisting  of  B.  S.  Ambler  and  Montgomery 
Blair,  representing  the  United  States,  and  C.  Arosemena  and  S. 
Lewis,  the  Republic  of  Panama,  undertook  to  settle  certain  claims 
against  the  Commission,  due  to  loss  or  injury  to  private  prop- 
erty, and  to  fix  the  value  of  lands  required  for  canal  purposes.  This 
commission  was  unable  to  agree  upon  the  value  of  any  of  the  property 
considered  by  it  except  the  islands  in  Panama  Bay  and  the  improve- 
ments thereon.  In  the  claims  originating  from  the  Malambo  fire, 
while  unable  to  determine  the  origin  and  cause  of  the  fire,  the  com- 
mission recommended  payment  by  the  United  States  to  the  claimants 
of  amounts  aggregating  $54,037. 

A  question  was  raised  as  to  the  right  of  the  Central  and  South 
American  Telegraph  Company  to  land  its  cable  through  Manzanillo 
Bay  under  authorization  by  the  Secretary  of  War,  without  permis- 
sion of  the  E^public  of  Panama.  It  is  claimed  by  the  latter  that 
the  3-mile  limit,  included  within  the  Zone  limits  under  the  juris- 
diction of  the  United  States  as  stipulated  by  tjie  treaty,  is  measured 
along  the  center  line  of  the  canal  as  finally  determined,  and  from 
the  point  of  intersection  of  this  center  line  with  the  low-water  mark 
of  Linion  Bay;  further,  that  the  Zone  is  bounded  on  the  north  by  a 
lino  perpendicular  to  this  center  line  through  the  point  3  miles  out. 
With  this  interpretation  of  the  treaty  provisions,  the  Republic  of 
Panama  claims  that  the  cable  passes  through  waters  over  which 
Panama  still  exercises  sovereign  rights,  and  her  permission  must  be 
obtained.  It  is  to  be  noted  in  this  connection  that,  under  such  a 
contention,  the  ends  of  the  canal  are  under  the  control  of  Panama. 
Action  against  the  cable  company  is  deferred  until  this  question  of 
tlic  del  imitations  of  the  Canal  Zone  is  definitely  settled. 

lender  the  treaty  the  United  States  was  authorized  to  construct 
waterworks  and  sewers  as  sanitary  measures  in  the  cities  of  Panama 
and  Colon.  The  paving  and  other  work  contemplated  are  practi- 
cally completed  and  the  United  States  is  to  be  reimbursed  for  the 
cost  of  pavino;  through  water  rents.  Contracts  with  the  Republic 
of  Panama,  effective  July  1,  1007,  on  the  subject  of  the  Panama  and 
(.'olon  water  rates,  were  agreed  upon  and  executed  shortly  after  the 
close  of  the  fiscal  year. 

Duriiiii'  the  dry  season  )57.31  miles  of  roads  and  trails  were  built  in 
tlic  Zone.  The  character  of  the  trails  throuirh  adjacent  country  is 
-iich  .'i>-  to  rendei'  tran-portntion  by  pack  animals  a  necessity  in 
handlinii"  a<rrieu]tnr;il  j)rodncts.  -«o  that  ti'ail>  from  <>  to  S  feet  wide 
answer  e\'ery  re(juirenient.  The  openinir  of  these  trails  is  expected 
to  increase  thr  nnmher  of  airricultural  leas(»s.  as  a  larire  amount  of 
\nli:al)l('  aijTicultunil  land.  hilhcM'to  inacce^-ihlr.  ha-  now  Ixmmi  made 
a\:iil:il)l('.  A  maca<laniiz<Ml  roa<l  wa-  con>tructe(l  from  lOmpire  to 
Culeljra. 
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Then'  being  some  question  whellier  there  is  authority  for  iJie  extra- 
dition from  the  Canal  Zone  of  fugitives  from  justice  to  any  foreign 
country  having  an  extradition  troHty  with  the  United  States,  it  is 
considered  advisable  to  extend  the  extradition  laws  and  treaties  of 
the  United  States  to  the  Zone  by  Executive  order. 

Under  the  authority  vested  in  the  Commission  to  exclude  and 
deport  certain  undesirable  claswes  of  persons  then'  were  5fl  deporta- 
tions during  the  fiscal  year,  exclusive  of  the  deportation  of  persons 
certified  to  be  chronically  sick. 

Sixteen  post-offices  were  in  opernlioii  in  the  Canal  Zone  and  the 
amount  of  business  handled  at  these  offices  steadily  increased;  !)0,!)'28 
letters  and  parcels  were  registere<l,  and  the  amount  of  money  orders 
issued  was  $2,318,9fi5.34,  Monej'  orders  were  largely  purchased  by 
employees  on  the  line  of  the  canal  for  the  purpose  of  securing  a 
safe  depositor}'  for  their  funds,  there  being  an  entire  absence  of 
banking  facilities  outside  of  the  cities  of  Panama  and  Colon,  Efforts 
were  made  to  advertiise,  by  circular  and  otherwise,  the  money-order 
system  among  the  European  laborers  in  order  to  save  them  the  pay- 
ment of  large  rates  of  exchange. 

The  customs  service  of  the  Zone'  is  confined  to  entering  and  clear- 
ing vessels  arriving  at  the  ports  of  Ancon  and  Cristobal,  filing  mani- 
fests, recording  protests,  and  the  usual  services  to  ^anien.  Docks 
were  constructed  at  those  ports  equipped  with  modern  appliance!^. 

In  the  division  of  internal  revenues  distillation  licenses  to  the 
amount  of  $5,198.95  were  collected. 

The  total  number  of  leases  for  building  lots  in  force  on  June  80, 
1907,  was  479;  for  agricultural  lands  83,  the  latter  covering  344 
hectares  of  land. 

The  collector  of  revenues  is  ex-officio  administrator  of  estates  for 
the  Canal  Zone,  where  the  decedents  were  citizens  of  the  United 
States  and  the  estates  consist  entirely  of  pei-sonal  property  not 
exceeding  in  value  $500.  Administration  services  were  performed  on 
29  estates  during  the  year. 

The  funds  of  the  Canal  Zone  are  derived  from  the  rental  of  lands 
and  buildings,  the  postal  service,  court  costs  and  fines,  and  taxes. 
All  expenses  of  the  school  system,  the  cost  of  public  improvements, 
and  the  miscellaneous  and  contingent  expenses  of  the  Canal  Zone 
government  were  defrayed  from  these  funds,  with  the  exception  of 
the  revenues  from  the  postal  service,  which  were  applied  solely 
toward  defraying  the  expenses  of  that  service. 

Civil  cases  tried  and  settled  in  the  several  courts  of  the  Canal  Zone 
numbereil  358.  Several  decisions  of  importance  were  rendered  by  the 
supreme  court,  among  them  the  cases  of  Coulson  and  An<lrade.  In 
the  former  case  the  defendant  (Coulson)  was  convicted  in  the  circuit 
court  of  the  second  circuit  of  murder  and  sentenced  to  death.     Dur- 
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ing  the  trial  of  the  case  the  defendant's  attorneys  nn- 
by  jury,  which  motion  was  denied  by  the  court.  Tj 
decision  of  the  lower  court  was  afRrmed.  The  latter  ■ 
ejectment,  brought  in  the  name  of  the  United  States  :i; 
to  recover  possession  of  lands  occupied  by  him.  '! 
who  was  in  possession  of  the  lands,  pleaded  the  statiit> 
and  argued  that  the  government  must  prove  its  tjj^, 
The  court  held  that  the  statute  of  limitations  does  i. 
the  government  and  that  the  burden  is  always  upon  :< 
ing  adversely  to  the  government  to  prove  title. 

On  June  30,  11)07,  the  effective  force  of  the  police  ti 
sisted  of  181  officers  and  men.  During  the  year  6j^:\ 
made,  from  which  resulted  5,193  convictions.  The  1:: 
arrests  was  principally  due  to  the  influx  of  forei^^: 
Isthmus  who  are  unfamiliar  with  the  laws  of  the  / 
provements  in  jails  and  penitentiaries  were  made  to  ■ 
of  conditions  of  prisoners.  As  marshal  of  the  vari 
chief  of  police  served  310  summonses,  663  subpcena^ 
executions.    Acting  as  coroner  he  held  136  inquests. 

Fire  protection  throu^out  the  Zone  was  largely  ij 
construction  of  additional  fire  stations  and  the  insl 
tive  fire-fighting  equipment.     The  number  of  paid 
force  was  increased  and  volunteer  companies  were 
more  important  points  along  the  line. 

The  work  of  the  superintendent  of  public  works  h 
confined  to  tfie  operation  of  the  waterworks  and  sei 
l^'ttiii^  of  contracts  for  connections  with  the  mains,  tl 
of  pliinibln^  regulations  and  the  collection  of  wal 
work  proceed^'d  sati>factorilv.  and  at  the  cIos(»  of  the 
r'onne(rtioiis  had  Ix'^n  iiiad^'  and  13/>  fire  hydrants  and 
plarcd.  For  the  ^even  months  ended  June*  30,  1007,  t] 
of  Panama  paid  i>l.4Sr,/j0  for  water  for  public  use. 
<laily  ron-umi)tioii  of  water  at  the  clri-e  of  the  fiscal  y( 
pi  lion-.  Meter-  urre  in-itMlled  on  all  j)rivat(»  conne< 
chy  of  (V)lr)n  the  woik  wji-  ennfiiied  to  the  inspeetion=i 
the  rer:eivin^  of  applieation-  for  -ervice  eonnections, 
tion  r)f  wji ter  rent-.  (Connections  to  the  -ewera<r<'  SVJ 
j>ro<rn--ed  -ati-faetorily. 

Mh'-.'i   :ilt"r.hnh    li;i.  \,i-c\\   is\\'*'\\   t«»  til*'   -i:i)j(M't    of  >i 
■  '■iiM'.I     ifi  f|i<-  /«):;(•  {>,]•  till-  Im^i.^Hi  f.f  rii.l.ln-ii.  I'-pfcia 
'•111!-  'Jiiplow-'i  !)y  til'-  ( 'ni.iiiii--i«.i:.      Th'    :i\<'r:i:^.'  .-hn)] 
y.ir    ■..;!       l.'W-'i.    ;ii!«l    the    :i\'erM^^«-    ;M  t«'ii'!:nice    l.KS. 
-(•lin(.i-    V.^'T'-  (»p«'lH-(|   .Iiii-inL''  t  In-  yrMl"  :l(    'lil]ir»'lH    pninls. 

ne|    of  till-   'li\'i«-if»ri    of   -cliodl-     inrlihi..]     :'.i     icrhlH-rs 
n'^Tinliiitr  of  the  -;ilai'i«'-.  <»f  teachers  it  i-  Iiojmm]  tiiat  th 
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ing  the  trial  of  the  case  the  defendant's  attorneys  moved  for  a  trial 
by  jury,  which  motion  was  denied  by  the  court.  Upon  appeal  the 
decision  of  the  lower  court  was  affirmed.  The  latter  case  was  one  of 
ejectment,  brought  in  the  name  of  the  United  States  against  Andrade 
to  recover  possession  of  lands  occupied  by  him.  The  defendant, 
who  was  in  possession  of  the  lands,  pleaded  the  statute  of  limitations 
and  argued  that  the  government  must  prove  its  title  to  the  land. 
The  court  held  that  the  statute  of  limitations  does  not  run  against 
the  government  and  that  the  burden  is  always  upon  a  person  claim- 
ing adversely  to  thie  government  to  prove  title. 

On  June  30,  1907,  the  effective  force  of  the  police  department  con- 
sisted of  181  officers  and  men.  During  the  year  6,236  arrests  were 
made,  from  which  resulted  5,193  convictions.  The  large  number  of 
arrests  was  principally  due  to  the  influx  of  foreign  labor  to  the 
Isthmus  who  are  unfamiliar  with  the  laws  of  the  Zone.  The  im- 
provements in  jails  and  penitentiaries  were  made  to  the  betterment 
of  conditions  of  prisoners.  As  marshal  of  the  various  courts  the 
chief  of  police  served  310  summonses,  663  subpconas,  and  levied  4 
executions.    Acting  as  coroner  he  held  136  inquests. 

Fire  protection  tliroughout  the  Zone  was  largely  increased  by  the 
construction  of  additional  fire  stations  and  the  installation  of  effec- 
tive fire-fighting  equipment.  The  number  of  paid  members  of  the 
force  was  increased  and  volunteer  companies  were  organized  at  the 
more  important  points  along  the  line. 

Tlie  work  of  the  superintendent  of  public  works  in  Panama  was 
confined  to  the  operation  of  the  waterworks  and  sewer  systems,  the 
IrKin^  of  contracts  for  connections  with  the  mains,  the  enforcement 
of  pliunbing  reguhitions  and  the  collection  of  water  rents.  This 
work  proceeded  satisfactorily,  and  at  the  close  of  the  fiscal  year  1,023 
connections  had  l)e(Mi  niiido  and  13o  fire  hydrants  and  22  public  taps 
placed.  For  the  seven  months  ended  Jnni*  .*U),  1907.  the  (lOvernnK^nt 
nf  Panama  paid  $-L4vS().20  for  water  for  piil)lic  use.  Th<»  average 
ilaily  consnmj)tion  of  water  at  the  close  of  the  fi^cal  year  was  719.800 
Lrallnns.  Meters  w(»re  installed  on  all  private  connections.  In  the 
city  of  Colon  the  work  was  conliiUMl  to  the  inspection  of  plumbinjij, 
the  rec("ivin<r  of  applications  for  service  connections,  and  the  coUec- 
lion  of  water  rents.  Connections  to  the  sewerage  system  in  Colon 
pi'oirre^sed  satisfactorily. 

Mii<'Ii  alhMilion  ha^  Immmi  oivm  to  llir  -iihjcct  of  siiitahle  L^rarlcMl 
:-rlin(.!-  ill  tlic  Zoiic  ['()]'  till'  l»ei,e(it  of  <-li  1  Idreii,  especially  of  Ameri- 
r;M,.  (•iii|»l(>v»'(l  l)v  tlir  ( 'oiimii--ion.  TIh'  avei*ai:e  rmollnKMil  for  the 
\'';ir  \\:i:-  lJ>l->.  Mild  ilie  a\'eraire  attendance  l,!*)*^.  Twentv-fonr 
-.•!ii)(»N,  were  opriicil  durlnL^  the  year  at  <lill"er(Mit  jxmit'^.  The  person- 
nel ^>{'  th'«  division  of  school^  inehhh'd  :)\  tra^hers.  Throtmh  a 
n  L^'adiiiir  of  the  >alaries  of  teachers  it  is  hoped  that  the  standard  of 
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Uie  force  will  be  improvetl,  uiul  afford  to  tlip  childrcti  of  Amorican 
employees  scliool  fiicilities  us  broad  in  scope  and  purposea  as  thoaa 
afforded  by  scliools  in  the  United  States, 

Further  details  in  coiiiiectiou  with  the  work  of  the  department  of 
civil  administration  are  given  in  Appendix  G. 

SANITATION. 

By  Executive  order  of  Novemlwr  17,  1900.  sanitation  was  separated 
from  the  department  of  governnieiit,  of  which  it  was  a  division,  and 
created  a  new  department  under  tlie  Commission. 

The  work  of  sanitation  was  carrietl  on  throughout  the  yenr.  in- 
creasing in  amount  and  extent  as  new  engineering  construction  was 
undertaken.  Its  success  depends  npcm  the  ability  to  protoct  em- 
ployees against  the  malarial  mosquito,  and  this  is  actximplished  by 
driiiniug  and  clearing  the  ground  in  the  neighborhoo<I  of  villages, 
in  addition  to  proper  quartering.  The  following,  in  brief,  is  the  work 
done  in  the  Zone  along  these  lines:  Brush  cut,  10,000.000  square 
yards;  swamp  lands  filled  and  drained,  1,000,000  square  yards;  grass 
burned,  30.000.000  square  yards;  ditches  dug,  217,000  linear  feet; 
tile  ditches  laid.  50,000  feet,  and  cemented,  60,000  linear  feet.  Other 
functions  were  iwrfurmed  in  addition,  such  as  the  disposal  of  night 
soil,  the  removal  of  garbage,  and  the  care  of  cemeteries. 

Outside  of  the  limits  of  the  Canal  Zone  the  depaitment  performed 
such  sanitary  work  in  the  cities  of  Panama  and  Colon  as  was  neces- 
sary to  control  health  conditions  and  to  keep  infection  from  the  Zone. 
A  medical  officer  with  a  small  force  is  established  at  Bocas  del  Toro 
to  keep  the  town  in  such  condition  as  to  maintiiin  quarantine  against 
the  introduction  of  yellow  fever  nnd  to  prevent  the  spread  of  it  sliould 
it  break  out.    Yellow  fever  has  been  kept  out  during  the  year. 

Too  much  credit  can  not  be  given  the  department  for  the  elimination 
of  yellow  fever,  which  permits  the  successful  prosecution  of  the  work. 
There  was  no  yellow  fever  originating  on  the  Isthmus  during  the 
year,  though  one  case  was  bi'ought  in  from  shipping,  the  patient 
having  passed  the  period  of  infection. 

Six  cases  of  smalljxjx  were  taken  from  vessels  entering  at  Colon; 
one  caBG  was  introduced  into  the  city  in  the  early  part  of  the  year 
from  Colombia,  the  disease  breaking  out  four  or  five  days  after 
aVrival,  From  this  35  to  40  cases  developed  in  Colon,  but  as  they 
were  promptly  isolated,  the  people  in  the  neighborhood  vaccinated, 
and  the  houses  concerned  carefully  fumigated,  there  was  no  further 
spread  of  the  disease  in  the  town  and  it  did  not  extend  to  the  Canal 
Zone. 
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About  3,000  persons  who  had  been  exposed  to  yellow  fever  or  small- 
pox were  held  in  quarantine  for  observation. 

The  largest  subdivision  of  the  department  has  to  do  with  the  care 
of  the  sick,  requiring  for  its  maintenance  more  than  half  of  the  sums 
approi)riated  for  sanitation.  Medical  attendance  and  medicines,  both 
in  the  hospitals  and  in  quarters,  are  furnished  gratis  to  employees  of 
tlie  Coinniission  and  of  the  Panama  Railroad.  To  the  families  of  em- 
ployees a  charge  is  made  for  treatment. 

Tlie  average  daily  force  of  skilled  and  unskilled  laborers  of  the 
Commission  and  Panama  Railroad  was,  at  the  beginning  of  the  year, 
li).()00  and  at  its  close  29,446.  The  average  daily  sick  in  quarters 
and  in  hospitals  for  the  year  was  916.  So  far  as  can  be  determined 
from  *^uch  data,  a  comparison  of  the  death  rates  among  employees  for 
the  fiscal  years  1905-6  and  1906-7  will  show  a  marked  improvement 
in  health  conditions  during  the  past  year,  mainly  due  to  sanitation, 
and  also  to  better  housing  facilities  and  better  food  supplies.  While 
death  rates  may  be  used  as  a  basis  for  showing  improvement  in  the 
health  conditions  on  the  Isthmus  from  year  to  year,  they  give  no  data 
for  a  comparison  of  this  locality  with  other  communities,  because 
only  the  healthy  in  the  prime  of  life  are  employed,  and  also  because 
of  (he  migratory  character  of  the  laborers,  as  will  be  seen  by  an 
examination  of  Appendix  F, 

During  the  fiscal  year  suitable  buildings  were  constructed  and  the 
lepers  removed  to  the  new  colony  at  Palo  Seco. 

Five  new  hospital  buildings  were  constructed  within  the  Zone, 
additions  made  to  seven  of  the  previously  existing  wards,  and  two 
new  wards  added  to  existing  hospitals,  increasing  the  number  of  hos- 
pital beds  to  a  normal  capacity  of  1.845  as  against  1,252  at  the  begin- 
niii<x  of  the  year,  and  an  increase  of  an  emergency  capacity  of  587 
cots.  Two  buildings  have  been  constructed  at  Ancon,  one  a  ward 
for  the  insane  and  the  other  an  insane  asylum;  to  these  buildings  will 
1)0  tnmsforred  the  insane  now  occupying  Miraflores. 

At  the  La  Roca  terminal  the  D'Ingler  house  is  used  as  the  quaran- 
tine^ stjiiion,  but  the  necessity  for  occupying  a  portion  of  the  ground 
for  housing  the  construction  force  has  led  to  measures  being  taken  for 
the  (Tcction  of  a  new  quarantine  station  suitable  for  present  and 
futiiK'  n(MMl<  on  one  of  the  outlying  islands.  From  surveys  made,  the 
isl.'ind  of  ("nlehra  was  finnjly  ^eloctod,  which,  toofether  witli  the  por- 
tion of  N:io-  Islniid,  udjac'cnt  to  (^iilcl^ra.  will  fnrni>h  nni}>h'  irronnd^ 
for  all  the  strnctiin^^  required. 

Vov  further  information  and  details  of  the  woi'k  of  this  dopart- 
UKMit   atlention  is  invited  to  Aj^jxMidix  II. 
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PANAMA   RAII.RtlAD. 

The  progress  reported  as  being  made  during  the  previous  fiscal 
year  was.continued  during  the  past  year.  The  rebuilding  of  the  old 
line  is  completed  and  the  building  of  the  new  double-track,  with  the 
exception  of  four  miles  from  Gatun  to  Lion  Hill,  ftO  per  cent  of 
which  is  finished,  is  complete.  Additional  sidings  and  storage  tracks, 
made  necessary  by  the  enormously  increased  business  due  to  Commis- 
sion dirt  trains,  were  built.  A  block  system  of  dispatching  traina 
was  put  into  use  on  the  double  track,  affording  the  freest  possible 
movement  of  trains  consistent  with  safety. 

During  December,  1906,  an  unusual  flood  occurred  in  the  Chagres 
River,  which  at  Matachin,  reached  an  elevation  of  78  feet,  or  30  feet 
above  low  water.  Between  Mindi  and  Bas  Obispo  16  miles  of  track 
were  submerged  from  1  to  8  feet,  but,  aside  from  softening  the  new 
double-track  bed  and  washing  away  about  2,000  cross-ties,  no  serious 
damage  was  done. 

The  amount  of  traffic  has  been  so  heavy  that  the  70-pound  rails 
are  proving  too  light  and  Hteps  have  been  taken  to  increase  tlieni  to  90 
pounds,  especially  on  the  curves.  A  new  coal-handling  plant  at 
wharf  No.  14  has  facilitated  the  unloading  of  coal  to  such  an  extent 
as  to  reduce  the  freight  rate  per  ton.  The  new  yards  at  La  Boca 
are  finished. 
•  The  service  of  the  steamers  operated  by  the  Panama  Railroad 
Company  reduced,  in  lay-over  time,  one  day  in  the  early  part  of  the 
fiscal  year,  has  been  again  modified  by  resuming  the  former  schedule, 
due  not  to  the  fact  that  the  freight  could  not  be  handled  promptly 
and  efficiently  but  to  the  time  allowance  between  the  time  of  arrivals 
and  departures  not  being  sufficient  to  make  the  necessary  repairs  to 
machinery. 

Under  the  provisions  of  the  last  appropriation  act  new  equipment 
has  been  added  as  follows:  One  hundred  Rogers  ballast  cars;  273 
box  cars;  10  stock  cars;  12  calxjose  cars;  2  Rogers  ballast  sand 
plows;  9  first-class  coaches,  length  68  feet;  10  second-class  coaches, 
length  C8  feet,  and  i  baggage  and  mail  coaches,  length  68  feet. 


Supplies  are  furnished  to  the  hotels,  messes,  kitchens,  and  em- 
ployee.s  of  the  Commission  and  Panama  Railroad  by  the  commis- 
sary department  of  the  railroad,  which  has  develo[>ed  into  a  mod- 
ern department  store.  Seven  branch  stoi-es,  located  at  Gatim,  Gor- 
gona.  Empire,  Culebra,  Rio  Grande,  Paraiso,  and  Pedro  Miguel, 
are  also  in  operation.  In  connection  with  the  commissary  there  are 
g.  Doe.  66,  60-1- 4 
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in  operation,  constructed  during  the  year,  cold  storage  nnd  ice  plants, 
a  well-equipped  laundry  nnd  a  bakery,  all  at  Cristobal. 

HECKEATION   PO»  EMIO/IYEES.  ' 

The  four  club  houseti,  reported  as  under  construction  during  tho 
previous  fiscal  year  at  Culebra,  Empire,  Gorgonn,  and  Cristobal, 
■were  completed  and  are  now  in  operation,  their  management  being 
placed  under  the  Young  Men's  Christian  Association.  The  club 
houses  are  under  the  conlrol  of  an  advisory  board  selected  by  the 
Comniission.    The  influences  of  the  club  houses  are  excellent. 

During  the  year  a  chapel  was  con^itructed  at  ^Vncon.  and  three 
buildings,  one  at  each  of  the  following  places — Culebra,  Gorgona, 
and  Cristobal,  appropriate  for  holding  religious  services  and  avail- 
able for  all  denominations  and  creeds.  The  latter  buildings  are 
two-story  structures,  the  upper  floors  of  which  are  fitted  as  lodge 
rooms  for  various  orders  and  societies  formed  among  the  employees. 
Another  building  of  this  type  is  in  course  of  erection  at  Gafun. 

WASHINGTON    OFFICE, 

Until  the  changes  in  its  organization  in  March,  1£)0",  the  main 
office  of  the  Commission  was  in  Washington,  T>.  C.  Since  that  time 
a  reorganization  has  been  effected  in  the  Washington  office,  resulting* 
from  the  fact  that  the  entire  personnel  of  the  Commission  is  now 
stationed  on  the  Isthmus,  This  reorganization  was  in  progress  at 
the  close  of  the  fiscal  year,  and  has  resulted  since  then  in  placing  the 
Washington  office  in  charge  of  the  general  purchasing  officer  of  the 
Commission  and  iu  a  considerable  saving  in  expense. 

MONBY  STATEMBNT. 
Apprvprititionf. 
June  28,  1902.  Canal  coanecliiig  Atlantic  and  Pacific 


.  110,000,000.00 
Dec.  21,  1905.  Canal  connecting  Atlantic  and  Padflc 

oce*n9 11,100,000.00 

Feb.  27,1906.  Material  porchasee  in  United  States.  1,000,000.00 

MiBcellaneons  expenaee  on  Isthmns.  400, 000. 00 

Panaina  BailnMd  and  second  tiBck. .  ZOO,  000. 00 

lathmus  pay  rolle 2, 000, 000. 00 

■Salaries  and  incidental  expenses  in 

United  Sutee 75,000.00 

Equipment  purchases 1, 586, 786. 00 

Reequipmeot  PftDRma  Bailroad 650,000,00 

Total  avulabte  appropriations  to  Jane  30, 1W6.  $26, 090, 786. 00 
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MONEY  STATEMENT — Continued. 

ApprofMriations — Continued. 

Jane  ^,  1906.  Kzpensos  in  United  States tS6S,  242. 69 

Salaries $251,063.3:^ 

Incidental  ex- 
penses         117,179.36 

Construction,  engineering,  and  ad- 
ministration      21,018,537.24 

Pay  officers  and 
employees $2,600,512.00 

Pay  skilled  and 
unskilleii  labor.     8, 650, 661 .  00 

Material  pur- 
chases       9,032,814.24 

Incidental  ex- 
penses on  Isth- 
mus          734,550.00 

Civil  administration 968,200.00 

Pay  officers  and 
employees $600, 000. 00 

Pay  6kille<l  and 
unskille<l  labor.  50, 000. 00 

Material  and  in- 
cidental ex- 
penses         318,200.00 

Sanitation 2.101,435.15 

Pay  officers  and 
employees $600, 000. 00 

Pay  skilled  and 
unskille<l  labor.        679, 068. 00 

Material  and  in- 
cidental ex- 
penses          822,367.15 

Reequipment  of  Panama  Railroad  . .      1, 000, 000. 00 


Total  appropriation  year  1907 $25, 456, 415. 08 

Mar.  4,  1907    Expenses  in  i;nite<i  States $253, 000. 00 

Salaries $184,000.00 

Incidental  expenses        69, 000. 00 

Construction,  engineering,  and  admin- 
istration       20,366,000.00 

Pay  officers  and  em- 
ployees  $2,772,000.00 

Pay  skilled  and  un- 
skilled labor 7, 990, 000. 00 

Material  purchases.    9, 046, 000. 00 

Incidental  expenses 
on  Isthmus 558, 000. 00 


36                           BEPOBT  ISTTHHUK   CAS&L  COUMIfiSIOK.      ^^^^^^^^H 
MOXET  STATEMENT — CDnttDUCd.                                   ^^^^^H 

ApproprtatUm»—Cota\JmM.                                     ^^^^H 

P''T«" 

Pav  flktllMl  and  tin- 
skilled  tabor 

>1M,000.00                                    ^^^^M 
280,000.00                                              ^^^H 

S«»il«ioo 2,031,000.00                           ^H 

Psy  officers  and  em-                                                              ^^^^H 

pioyeai T6e.O0D.0D                                     ^^^^^H 

Pay  BkUled    and    an-                                                                   ^^^^^H 

ayited  labQT 46S,  000. 00                                           ^^^^H 

expensw r<00,000.00                                                   ^^H 

KM-ioipment  Pananu  Railroad  . - 1. 385.000.00                                ^| 

Total  approprialiui.  ywu  IWW t27,161,367..W       | 

.   f*pt« 
CoDstrucHon  of  canal 

^1 
*2r..782,682.00                                    ^M 

Panama  waterworks,  sewers  and  paring J.217, 445. 52 

Colou  waterworks,  sewers  and  paring- TQ3.302.30 

Panama  Railroad  adiranee* ±.      1,620.683,50 

Government  of  the  Canal  Zone 1,«J.1BI.T1 

BuMdlngH  338.101.40 

Total  civil   t'ov^mnietit 

2.S18.2T8.81 

PitrchnHC  Santa  Rona  and  TivoU  11111  properties.            56,SS2.90 

tlon - — - 

Bills  rendered  asnlnst  Panama  Railroad  and 
olliers  Ijut  uneolleeted 

Oilleptlons  from  Indiridunls  and  compnnies  re- 
mlttoil  to  L'nited  States  Treasurer  aa  miscel- 
laneous receipts 
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HONEY  STATSUBNT — Continued. 

Brpendilu  re»—C<iat  1  d  ued. 

Labor  furniebed  and  malerlnl  sold  to  rnnamu 
Railroad,  Republic  of  Pannma,  Commlsslon'a 
employees,  and  other  allied  Interests -.,    $1. 8CS0.  S53. 28 

CflBb  nnd  narollected  bills  nt  various  bospltals.  2,812.71 

Total  miscellaneous 6,432.900.41 

Amount  due  Individuals  itnd  com- 
pnnles  for  clnlma  allowed  but 

not  paid  on  this  date $505,  ,175. 18 

Amounts  unpaid  ou  pay  rolls 1,431,740.21 

June  rolls $1,290,419.14 

Prior  months.  141. 327. 07 
Total  amount  of  collections  made 
and  bills  rendered  and  in- 
cluded In  expenditures  which 
have  been  or  will  be  deposited 
In  United  States  Treasury  as— 

Miscellaneous  receipts 2,873.146.03 

Value  of  FreJich  material 
charged  to  the  work  or 
Kild  to  individuals  and 
companies  which  has  been 
credited  to  purchase  price 

of  canal 648, 511. 65 

5.«8,7T».«7 

Net  mlBcellaneoua _--  $964,126.74 

Total  eipendltores 48, 285. 110 .87 

Balance  available  July  1,  1007 31.323,4.5a  2t 

Total 79.608.568.58 

The  foregoing  tabulated  statement  of  appropriations  and  expendi-' 
tures  shows  that  $79.€08,568.58  have  been  appropriated  for  the  con- 
struction of  the  canal  between  the  Atlantic  and  the  Pacific  oceans, 
and  that  of  this  amount,  at  the  close  of  (he  fiscal  year,  a  total  of 
$48,285,110.37  was  expended.  The  project  adopted  by  Congress  was 
eetimated  by  the  Board  of  Consulting  Engineers  to  cost  $139,705,200, 
exclusive  of  sanitation  and  expenses  of  the  Zone  government;  the 
estimates  submitted  did  not  contemplate  or  provide  for  waterworks, 
sewers,  and  paving  in  Panama  and  C-olon,  made  necessary  to  secure 
improved  health  conditions,  nor  is  any  provision  made  for  the  re- 
equipment  of  the  Panama  Railroad.  Under  the  circumstances,  the 
foregoing  table  is  prepared  with  a  view  to  showing  the  amount  ex- 
pended for  the  construction  of  the  canal  on  estimates  under  which 
the  Commission  is  operating. 
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Appendix  J  herewith  is  n.  ataU-mwiit  «f  expenditures  classified  in 
accordance  with  the  requirements  of  the  general  auditor. 

In  Appendix  K  are  given  the  estimates  for  the  fiscal  year  11)08-!). 

ORGAN  IZAIIOK . 

In  order  that  a  clear  idea  may  be  obtained  of  the.  organization  of 
the  force  employed  in  constructing  the  canal,  diagrams  are  submitted 
showing  the  divisions  and  subdivisions  of  the  work  and  those  in 
responsible  charge.     {Plates  134  to  145,  inclusive.) 
Respectfully  submitted. 

Geo.  W.  GoBTiLAi.a, 
Lieutenant-Colonel,  Corpa  of  Ejigineers,  V.  S.  Army, 

Chairman  nnd  Chief  Engineer. 
Hon.  Wm.  H.  Taft, 

Secretary  of  War,  IJWAmy/on,  D.  C. 


XEPOBT  OF  HAJ.  D.  B.  OAILLAED.  CORPS  OF  ENGINEERS.  tT. 
ARMY,  MEMBER  OF  ISTHMIAN  CANAL  COMMISSION,  IN  CHARGE 
OF  THE  BEPARTMENT  OF  EXCAVATION  AND  DREDGING. 


CcLEBRA,  Canal  Zone,  Auffv^t  SJ,  1907. 

Snt:  I  have  the  honor  to  submit  the  following  report  of  operations 
for  this  department  for  the  fiscal  year: 

On  April  12, 1907, 1  was  placed  in  charge  of  "  dredging  in  the  har- 
bors, of  building  the  necessary  breakwaters,  and  of  all  excavation  in 
the  canal  prism,  except  that  incidental  to  lock  and  dam  construction." 

CCt.EBRA    DIVISION, 


This  division  extends  from  the  point  where  the  canal  first  crosses 
the  Chagres.  in  the  vicinity  of  Gamboa,  to  the  south  end  of  the  lock 
site  at  Pedro  Miguel,  a  total  distance  of  9.2  miles. 

At  the  time  of  the  transfer  to  the  United  States  the  total  of  all 
employees  working  for  the  Frencli  company  numbered  only  about 
700,  and  most  of  these  were  working  in  the  CJulebra  division. 

The  total  amount  of  material  excavated  in  the  Culebra  division 
for  the  fiscal  years  ending  June  30, 1904,  1905,  1906,  and  1907  is  given 
in  the  following  table: 
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The  amount  of  material  removed  in  the  Culebra  division  ditriu^ 
each  month  since  the  United  States  assumed  control  in  May,  1904,  is 
shown  graphically  on  the  accompanying  plate. 
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ISThWiflNCANALCOMMiSSiON                                              CULEBRA  DiVISlOW 

GRAPHICAL   DIAGRAMS 

OF  CUBIC  YARD5   PER  MONTH 
LOADED  BY  STEAMShOVELS- 
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In  considering  these  tables  and  curves,  it  must  be  remembered  that 
previous  to  Januarj'  1, 1907,  much  of  the  work  done  by  steam  shovela 
was  of  a  preparatory  nature  and  consequently  the  output  was  neces- 
sarily less  than  when  the  shovels  had  been  established  on  a  regular 
working  basis.  Moreover,  the  average  number  of  steam  shovels  work- 
ing during  the  first  half  of  the  fiscal  year  was  only  about  20,  while 
for  the  last  half  of  the  fiscal  year  the  average  number  was  a  little 
over  38. 
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It  will  be  seen  from  the  above  table  that  the  maximum  monthly 
amount  of  material  excavated  in  the  Ciilebra  di^nsion  during  the  fiscal 
year  was  879,527  cubic  yards,  which  was  removed  in  April,  1907.  This 
amount  exceeds  by  7.t  per  cent  the  maximum  monthly  excavation,  as 
given  in  av»ilftble  records,  made  by  the  French  in  tlie  Culebra  divi- 
sion, their  highest  monthly  total  in  the  Culebra  division  being  502,250 
cubic  v»rds  in  February,  1886. 

With  the  exception  of  a  very  small  proportion  of  material  removed 
by  hand  from  tne  fjuarry  in  the  canal  prism  at  Bas  Obispo,  all  ma- 
terial is  handled  by  steam  shovels  and  dirt  trains,  and  is  carried  to 
dumps  situated  at  distances  varying  from  1  mile  to  15  miles,  the 
averajie  haul  at  present  being  about  10  miles. 

This  haul  will  increase  in  length,  owing  to  the  necessity  of  using 
material  from  the  cut  in  the  construction  of  the  dams. 

Blasting. — The  total  amount  of  material  actually  mined  during 
the  fiscal  year  was  3,291,85C  cubic  yards. 

The  compressed-air  plant  was  put  in  operation  during  the  month 
of  Januarj',  and  all  drills  are  now  being  run  by  compressed  air. 
During  the  fiscal  year  39  well,  or  mechanical  churn,  drills,  were  in 
operation,  and  139  air  drills. 

The  number  of  linear  feet  of  holes  drilled  during  the  fiscal  year, 
were  as  follows: 

LiD.  rt.        Mile*. 

steam  and  nlr  drilling _ 442,839nr  83.9 

Well,  or  niecbaalcal  chnrn  dnillng 167,062        31.9 

Hand  drilling 100,101        19.0 

Total 700.992      134.  S 

The  quantities  of  explosives  used  during  the  year  amounted  to — 

Dynamite  1.998.655 

Black  powder _ _, 408.385 

A  totAl  of  l.»)3.&  tons. 

Steam  shovels. — At  the  beginning  of  the  fiscal  year  39  steam  shovels 
had  been  received,  but  a  large  number  of  them  had  not  been  put  to 
work.  Up  to  the  end  of  the  fiscal  year,  63  steam  shovels  had  been 
delivered,  erected,  and  accepted.  At  present  these  shovels  are  dis- 
tributed as  follows: 

AsHlgDed  to  the  Calebra  division . SH 

In' Empire  BbopH  for  repiilrs , —      1 

Assigned  lo  Gatun 6 

ABslgned  to  pHDHmn  Railroad 4 


{ 


These  shovels  are  of  three  sizes,  45-ton,  70-ton,  and  95-ton,  with 
dipper  capacity  of  IJ,  21,  and  h  cubic  yards,  respectively. 

%e  dally  average  number  of  shovels  at  work  during  the  fiscal  year 
ending  June  30,  1900.  was  9.17,  and  for  the  fiscal  year  ending  June 
SO,  1907,  29.03. 

The  number  of  cubic  yards  excavated  per  hour,  while  under  steam, 
by  shovels  not  engaged  in  preparatory  work,  averaged  AS  for  the 
fiscal  year  ending  June  30,  1906,  and  86  for  the  year  ending  June 
30,  1907. 
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'I'hc  lurgest  output  during  the  fiscal  year  was  made  by  Etcam  shove] 
\o,  ^18,  a  95-ton  shovel,  which  in  2G0  exuivator  days  took  out  211,05a 
cubic  yards  of  rock  and  42,967  cubic  yards  of  earth,  a  total  of  254,022 
cubic  yards  for  the  year, 

A  table  showing  the  performance  of  steam  shovels  in  the  Culebra 
division  for  the  &cal  year  eudini^  June  30,  1907,  follows.  It  must 
be  remembered  that  this  performance  is  bused  ujwn  a  working  day 
of  but  eight  hours,  whereas  contractors  in  the  United  Stales  usually 
work  their  steam  shovels  about  ten  hours  per  day. 


ferlor 


I  ihMivU,  Culebra  division,  fiscal  t/ear  endme  June  3 
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Transportation. — The  plant  in  operation  under  the  tninsportation 
department  on  June  30,  1907,  was  as  follows: 


Locomotives 

Lliigerivood    pkiwH 

Lldgerwood  anioaden.. 
Spreader 


18 

13 

Lidgenvnod  flat  can 1, 24S 

12-ynrd  western  dnmp  can 26T 

20-yjird  wcstera  dump  can Sft 

6-yord  old  Fr«ncb  dump  cars 198 

Bulliist    cars 2i 

In  addition  the  track  and  dump  department  had  in  operation  3- 
track  rhrowing  machines. 

At  lite  beginning  of  the  fiscal  year  there  were  65.8  miles  of  track'io 
operation,  of  which  28.1  miles  were  laid  with  old  Panama  Railroad 
and  iielgian  rail^  At  the  close  of  the  fiscal  year  there  were  106.78 
mileK  nf  track  in  operation  in  the  Culebra  division,  which  is  practi- 
cally ill!  of  "0-pound  American  steel. 

.\lniig  the  bottom  of  the  canal  from  Culebra  summit  to  the  White 
Hou^e  material  yard  there  are  four  running  tracks,  and  from  Culebra 
summit  to  the  Pedro  Miguel  material  yard  there  are  three  running 
track^i.  These  tracks  are  now  in  a  fairly  satisfactory  condition,  al- 
thoufrh  work  has  been  considerably  retarded  by  the  slow  arrival  of 
track  iiiaterial,  particularly  material  needed  for  switches. 


^M         Dump 
^f     filled  up 


BEPOET   ISTHMUN   CAKAL   COMMISSIOK.  4S 


D'cmps. — During  the  fiscal  year  tbc  iiidde  dumps  have  Ix^n  almost 
filled  up,  S50  thnt  from  this  lime  forward  nearly  «fl  niaKrial  will  have 
to  be  hauk'd  over  the  Panama  Railroad  to  Gorgona,  Mamei.  Taber- 
nilla,  and  Galiiii  from  the  north  crui  of  the  cut,  and  to  dump' 

f rounds  on  the  New  Panama  Railroad,  the  Sosa-Corozal  dam  i 
ra  Boca  from  the  south  end  of  the  cut. 

The  Tabeniilla  dumping  ground  is  the  largeat  of  these  dimiping 
grounds,  and  in  a  ^hort  time  this  dump  alone  will  handle  about  13,000 
cubic  yards  n  day. 

Yards. — The  two  principal  yards,  where  material  i«  taken  from 
the  cut  and  made  up  inlo  trains,  are  at  White  House  and  Pedro 
Miguel.  The  only  new  yard  of  any  size  projected  during  the  year  is 
on  the  Tabemiila  dump.  A  large  yard  is  being  installed  there  with  the 
view  of  carrying  material  directly  from  the  steam  shovels  instead  of 
switching  and  changing  engines  at  MHiite  House  yard  as  at  pre-sent, 
and  it  is  believed  that  tuis  proposed  method  will  prove  more  satisfac- 
tory and  economical  than  the  method  in  use  at  present. 

Labor. — The  labor  situation  during  the  year  has  been  very  satisfac- 
tory, and  at  the  pre-scnt  time  no  special  difficulty  is  e.\pe'rienced  in 
securing  all  the  men  needed  in  the  various  departments  of  ihe  work. 
Better  lorcmen  are  now  being  secured  fhiin  in  the  past,  and  with 
more  efficient  foremen,  the  laborers  themselves  will  necessarily  prove 
more  efficient. 

On  the  Culebra  division  there  are  Spaniards,  Italians,  West  Indian 
□egroes,  and  a  few  nt^roes  from  the  United  States. 

Spaniards  and  Itafians  are  usually  paid  40  cents  per  hour  silver 
{20  cents  gold),  and  West  Indian  negities.  when  not  furnished  with 
meals.  20  cents  per  hour  silver  (10  cents  gold).  The  prices  just  men- 
tioned are  for  ordinary  laborers.  Firemen,  drill  runners,  etc.,  i-eoeivc 
higher  wages. 

The  daily  average  number  of  laborers  employed  on  the  work  during 
the  fiscal  year  was  as  follows: 

iMtallinB  new  plant 1, 119 

Blasting 7B8 

Steam  Bbovels ■ 378 


TnuisportatlAD 
Engineering  ... 
Water  eervlce. 


Total 4.08* 

The  daily  average  number  in  all  departments  during  the  previous 
fiscal  year  was  2,0M, 

During  the  year  the  wages  of  the  gold  employees  of  the  Culebra 
division  nave  teen  increased  8  per  cent  on  an  average.  This  increase 
is  almost  wholly  due  to  the  cuntmned  prosperity  in  tne  United  States, 
which  necessitated  an  increase  in  wages  in  order  to  hold  suitable 
men  on  the  Isthmus. 
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Coat. ^Considering  the  total  output  in  the  Culebra  division  for  the 
fiscal  year,  the  average  cost  of  the  various  items  of  expense  have  been 
as  follows: 

Arbitrary,  to  ootct  cost  <>t  plnnt JO- 1200 

Blasting .1451 

EitasatloD  by  Meam  sliovels .tOSl 

Transportation „, .„_™™._ .._ , .  1M2 

Traclis , .0880 

Dumps 1 „," .  I5<8 

General  expense ' .OISS 

Tutal o .  8245 

In  the  table  of  costs  just  given  the  total  cost  of  blasting  has  been 
distributed  among  the  total  number  of  cubic  yards  of  excavation,  but 
to  get  the  real  cost  it  should  be  applied  only  to  the  material  aftiially 
mined,  3,291,856  cubic  yards,  making  the  cost  for  blasting  $0.2557 
per  cubic  yard.  In  other  words,  other  things  being  equal,  the  re- 
moval of  rock,  due  to  blasting  alone,  cost  $0-2557  mor«  than  that  of 
earth. 

The  item  in  the  table  entitled  *'Arbitrar>-,  to  cover  cost  of  plant," 
is  a  fi.xed  ch&rge  added  to  the  cost  of  excavation  with  the  idea  that 
this  fixed  charge  added  to  evorv  cubic  yard  of  material  excavated  will, 
by  the  time  the  canal  is  completed,  total  a  sum  which  wiU  be  equiv- 
alent to  the  original  cost  of  the  plant,  repairs  for  the  plant  being  in- 
cluded in  the  cost  of  operation. 

The  different  ilems  which  go  to  make  up  thi.s  arbitrary  cliarge  of 
X2  cents  are  as  follows : 


u,  S.  gold, 


A,  Sienm  BboTclB 

B,  C»™ 

C,  Englnis 

II.  New  uppllaneei 

E.  Track  maurlal 

it.  Mlacelt&Deaiuoqulpnivi 

U.  CoDtlngenclea 

Total 


IncLndei  mvt  of  new  idiorelB  set  up  reaily  Tor  scrvicv- 
IneludM  ce«  of  new  eiigtnec  and  rebuilding  of  Freneh 
luclDdaooBto'.iew  appliaDees.  xuch  aa  uiiloidlng  iiIon'iL 


,___,"usr~ 

iDdludci  eatt  ot  new  tnwk  material, 
inrlude*  omlol  new  ;  iruclurea,  meb  ai  ocmI 
bousa,  powder  magaxlnefl,  jaid  offlceii.  e 


mlacellaouniE  cipendltunn  a 


Up  to  January  1,  1907,  the  arbitrary  charge  to  cover  cost  of  plant 
had  been  6  cents  per  cubic  yard  of  material  excavated,  but  it  was 
believed  that  this  would  be  msufficient,  and  a  value  of  12  cents  per 
cubic  yard  was  adopted;  but  it  is  quite  possible  that  this  may  have 
to  be  increased  in  the  future. 

B  ThlR  docs  not  include  tbe  material  used  in  the  repair  of  locomotives.  Rtcam 
Bhovcls.  and  carB,  nor  does  it  Include  tlie  cost  of  operating  the  air  compressor 
nor  tbe  proportionate  cost  of  adminiatrallon  and  general  expenses  of  tlie 
mcclianicni  department,  which  makes  repairs  on  plant  for  the  Culebra  division. 
Tlicsc  items  have  never  heretofore  l>een  Included  In  tUe  cost  of  escavalinn  in 
the  f'ii!elira  illvislon.  but  as  they  coniprise  a  fair  cbarge  aeninst  tills  work,  tbey 
will  bv  iiirludcO  iu  the  cost  of  work  for  the  flscal  year  ending  June  30,  1008. 
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Cost  of  plant. — ^The  total  amount  charged  to  arbitraries  for  the 
fiscal  year  ending  Juno  30,  1907.  in  the  Culebra  division   was  as  - 
follows:  • 

Arbitrary — 

A WTB,  ssa  le 

B 2.t45.7»2.00 

G- ... ; 2.088.1(33.17 

F -■ 14, 207. 69 

G 83. 100.  SO 

H — 8, 000. 41 


Total _ -  5, 772. 808. » 

Nearly  all  of  the  large  items  of  plant  needed  for  the  Culebra  divi- 
sion have  been  already  purchafied  and  are  in  operation,  with  the 
exception  of  about  300  Lidgerwood  flat  cars  ana  about  500  dump 
cars. 

Coal  consumed. — During  the  fiscal  year  79,600  tons  of  coal,  costing 
$515,453,  were  used  in  the  Culebra  division.  The  cost  of  fuel  is  a 
heavy  item  of  expense,  and  it  is  hoped  that  it  may  be  to  some  extent 
reduced  in  the  future  by  the  use  on  stationary  engines  of  crude  oil, 
which  it  is  now  possible  to  obtain  from  the  Union  Oil  Company  of 
California  at  an  agreed  price  of  90  cents  per  barrel.  This  company 
has  an  8-inch  pipe  line  extending  clear  across  the  Isthmus  alongside 
the  tracks  of  the  Panama  Railroad  Company  from  La  Boca  to 
Cristobal. 

Change  in  organisation. — The  organization  which  had  existed  dur- 
ing the  previous  fi.scal  year  was  continued  with  but  little  change 
(luring  the  fiscal  year  cnoing  June  30,  1907,  but  on  July  1,  1907,  upon 
recommendation  of  Mr.  L,  K.  Rourke,  acting  division  engineer,' 
Culebra  division,  a  new  organization  was  effected.  The  reorganiza- 
tion consisted  in  the  appointment  of  an  assistant  division  engineer 
and  in  dividing  the  Culebra  division  into  five  construction  districts, 
each  under  charge  of  a  superintendent  of  construction  responsible  for 
all  work  in  his  construction  district.  This  organization  affords  the 
means  of  fixing  the  responsibility  definitely  and  promptly  in  case 
any  part  of  the  work  is  not  satis{actor\'  in  any  one  of  the  construc- 
tion districts. 

The  superintendents  watch  their  work  more  closely  and  take  more 
personal  pride  in  results  obtained  when  serving  m  their  present 
capacity  tnan  tliev  did  when  acting  as  supervisors  in  a  iJngle  large 
construction  district. 

The  new  organization  has  now  been  tried  for  over  a  month  and  a 
half.  The  output  has  been  increased,  work  is  progressing  with  less 
friction,  and  as  a  consequence  of  these  facts  the  cost  of  excavation  has 
been  reduced. 

The  following  changes  wei^e  made  m  the  organization  of  the  Cule- 
bra division  during  the  fiscal  year: 

July  II,  M.  K.  Jon^s,  appointed  superintendent  of  transportation. 

July  16.  Job.  Little.  appolDte<l  superlutendent  of  excavation. 

July  10,  D.  W.  Bolicb,  appulnted  actlns  dlvisloo  engineer. 

July  26,  L.  K.  Itourbe.  iipi»1iiled  sui*rlDtendeut  trucks  and  dumpB. 

August  81,  H.  F.  tlose.  resided  resident  enfclneer. 

October  22,  A.  S.  Zinn.  npiHihited  resident  engineer. 

Det^i-uibur  I.  D.  W,  Bollch.  uin-ointed  division  engineer. 
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Proposed  dioersicn  cAonn*?^.— The  bottom  of  the  canal,  when  com- 
pleted^ is  Axed  at  ■^-40  throughout  the  entire  leugth  of  the  Culebra 
divisioiij  ^distance  of  9.2  imle.s.  As  the  cut  becomes  deeper  the  ques- 
tion of  its  drainage  will  become  more  difficult  and  especially  is  this 
the  case  on  the  northern  portion  of  the  Culebra  division.  At  the 
north  end  of  the  Culebra  division,  where  the  Chagres  crosses  the  line 
of  the  canal,  the  elevation  of  the  water  surface  of  the  river  at  dead 
low  water  is  about  -\-'H,  and  during  the  rainy  season,  under  normal 
conditTons.  the  eleviition  of  the  water  surface  at  this  point  varies 
from  about  -f4C  to  +50;  but  during  the  great  flood  of  December, 
1906  the  water  surface  there  reached  an  elevation  of  4-"9-9.  It 
is,  tnerefore,  evident  that  when  the  canal  is  approaching  comple- 
tion, a  barrier  or  dam  must  be  placed  at  the  northern  end  of  the 
Culebra  division,  near  the  river,  to  keep  out  the  waters  of  the  Chagres, 
and  that  the  larger  niirt  of  the  drainage  of  ihe  canal  must  be  carried 
to  the  south,  where  the  land  slopes  more  rapidly  toward  the  Pacific. 

It  will,  however,  probably  be  necessary  to  install  centrifugal 
pumps  at  the  north  end  of  the  Culebra  division  at  this  point  in  order 
to  dispose  of  the  water  which  will  come  down  into  the  cut  and  can 
not  conveniently  be  carried  off  by  natural  drainage  to  the  south.  It 
is  very  important  to  divert  from  the  canal,  for  construction  pur- 
poses 8s  well  as  for  economy  in  maintenance  after  the  canal  has  been 
completed,  all  possible  water  which  would  get  into  it  from  the  ad- 
jacent watershed.  It  is  therefore  projiosed.  during  the  nest  liscal 
year,  to  I'epHir  and  put  into  oiieration  the  old  French  diversion  chan- 
nel extending  from  Culebra  and  emptying  into  the  Chagres  on  the 
west  side  of  the  canal  below  Gamboa, 

For  the  diversion  of  the  waters  on  the  east  side  of  the  canal  be- 
tween Culebra  and  Cascadas  the  French  engineers  had  proposed  and 
partially  constructed  a  diversion  channel  which  would  receive  the 
waters  of  the  upper  Obispo  River,  and  would  carry  them  across  the 
canal  on  a  hign  steel  or  iron  aqueduct  at  Empire  and  discharge 
them  into  the  diversion  channel  on  the  west  side  of  the  canal.  The 
bottom  of  this  aqueduct  was  to  be  at  an  elevation  of  about  180  feet 
above  the  water  surface  of  the  canal. 

Another  diversion  channel  began  on  the  east  side  of  the  canal  near 
the  east  end  of  this  aqueduct  and  extended  parallel  to  the  canal  to 
Cascadas,  where  the  waters  were  carried  across  the  canal  on  a  second 
aqueduct,  similar  to  the  first,  but  at  a  lower  elevation  above  the  water 
surface.  From  Cascadas  to  the  Chagres  River  no  diversion  channel 
was  apparently  contemplated  on  the  east  side  of  the  canal. 

During  the  fiscal  year  a  survey  party  has  been  at  work  locating  s 
diversion  channel  for  the  Obispo  River  and  other  streams  on  the 
east  side  of  the  canal,  which  will  extend  from  Culebra  and  will  run 
approximately  parallel  to  the  canal,  discharging  its  waters  into  the 
Chagres  near  Gamboa  at  a  place  about  a  mile  above  the  point  where 
the  fine  of  the  canal  crosses  the  river. 

It  is  believed  that  a  suitable  location  can  be  secured  for  this 
diversion  channel,  but  it  has  not  jet  been  possible  to  estimate  the 
cost  of  this  work. 

Remarks.— Tiurmg  the  latter  part,  of  the  year  1906,  the  question 
of  an  increase  of  wages  was  agitated  by  the  steam  shovelmen  and 
cranemen.  The  former  were  ftien  receiving  $210  per  month  and 
the  latter  $185  per  month  for  eight  hours  work  per  day.     The  steam 


r  shovel  ( 
cranenii 


BKPOHT  ISTHMIAN    CANAL   COMMISSION.  47 


shovel  enjiineerji  demanded  an  increase  to  $300  per  month  and  the 
cranenieii  to  $250  i>er  month.  The  matter  was  refered  to  the  Hiithori- 
ties  at  AVashington,  and  it  was  decided  that  an  increase  of  o  per 
cent  per  annum  should  be  paid  to  these  and  certain  other  emplojiees 
at  the  end  of  one  year's  service  and  3  per  cent  additional  increase  at 
the  end  of  each  succeeding  year  of  service.  This  decision  was  un^at^ 
isfactory  to  a  large  number  of  the  steam  shovel  engineers  and  prane- 
inen,  and  between  May  8  and  13  so  many  of  them  had  quit  work  or 
resigned'thnt  the  output  fell  from  33.231  cubic  yards  on  the  former 
date  to  8,013  cubic  yards  on  the  latter  date,  at  which  time  but  IS 
shovels  were  working. 

By  the  promotion  of  deserving  subordinates  and  by  the  return  to 
work  of  some  of  the  dissatislied  men,  the  force  of  steam  shovel  engi- 
neers and  cranemeo'  was  gradually  increased  until  by  the  close  of 
the  fiscal  year  things  were  on  a  normal  basis  and  the  ndl  nuinlwr  of 
engineers  and  cranemen  needed  for  the  steam  shovels  were  available. 

It  should  be  stated  that  during  this  entire  affair  no  per^nal  ill 
feeling  between  the  officials  in  charge  of  the  work  and  the  dissat- 
isfied employees  developed,  and  no  injury  or  damage  whatever  to 
persons  or  property  resulted  during  the  entire  affair. 

In  comparing-the  cost  of  work  upon  the  Isthmus  with  that  of  simi- 
lar work  in  the  linited  States,  certain  conditions  existing  in  liie  for- 
mer locality  must  be  taken  into  consideration.  The  wages  paid  for 
skilled  labor  on  the  Isthmus  are,  on  an  average,  from  40  to  70  per 
cent  higher  than  the  same  class  of  laborers  receive  in  the  United 
States.  Their  working  day  here  is  but  eight  hours  in  length,  while 
on  private  enterprises  in  the  United  States  Ihe  working  day  is 
usually  ten  hours. 

In  the  greater  portion  of  the  eastern  and  southeastern  pari  of  the 
United  States  the  price  of  soft  coal  does  not  exceed  from  $;ii  to  $3.50 
per  ton.  The  coal  used  on  the  Cnlebra  division  during  the  fiscal 
year  ending  June  30,  1907,  cost  $6.48  per  ton.  Could  this  coal  have 
been  purchased  for  $3.25  per  ton  it  would  have  reduced  the  cost  of 
all  excavation  in  the  Culebra  division  for  the  fiscal  year  by  4^  cents 
per  cubic  yard. 

Owing  to  the  long  distance  from  the  source  of  supply,  machinery 
and  material  of  all  classes  are  more  expensive  than  in  the  United 
States. 

In  addition  to  these  disadvantages,  the  climate  is  not  one  conducive 
to  great  physical  and  mental  activity,  and  Ihe  rainfall  is  so  heax?— 
averaging  about  95  inches  per  annum  for  the  Culebra  division — that 
it  interferes  considerably  with  the  rapid  prosecution  of  work.  This 
can  readily  be  appreciated  when  it  is  remembered  that  tlie  greater 
part  of  this  rainfall  occurs  during  the  eight  months  comprising  the 
rainy  season. 

CHAGRES   DIVISION. 

This  division  extends  from  the  deep  water  of  I^ake  Gatnn  to  the 
point  where  the  canal  crosses  the  Chagres  River  in  the  vicinity  of 
Oamboa. 

No  construction  work  had  been  done  on  this  division  previous  to 
the  end  of  the  fiscal  year. 

A  survey  party  was  orgHiiised  about  the  15th  of  January,  and  has 
cut  a  line  aoout  30  feet  wide  from  Limon  Bay  nearly  to  mile  IB, 
measuring  accurately,  and  permanently  marking  the  center  line  of 
the  canal.     Cross  sections  of  the  canal  have  been  made  at  intervals 
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of  100  feet,  and  monuments  set  at  all  points  of  inlersectioti  and  other 
controlling  points  on  the  line.  This  work  is  now  proceeding  satis- 
factorily, and  will  be  continued  lo  the  south  end  of  the  Chagres 
division. 

Until  this  survey  has  been  completed  it  is  not  possible  to  tell 
rately  the  amount  of   material  which  must   bo  removed    from  the 
Chagres  division,   or  to  give  accurately  the  classification  of  such 
matoriul. 

From  the  best  data  now  available  it  is  believed  that  the  total 
amount  of  material  to  be  removed  in  the  Chagres  division  will  be 
about  13,000,000  cubic  yards,  of  which  it  is  believed  that  a  little  less 
than  one-third  is  rock. 

The  Chagres  River  crosses  the  center  line  of  the  canal  23  times 
within  the  limits  of  the  Chagres  division.  As  a  consequence,  a  con- 
siderable part  of  the  area  adjacent  to  the  center  line  of  the  canal  is 
subject  to  overflow  at  times  of  high  floods  in  the  Chagres,  and  work 
in  places  on  this  division  will,  consequently,  be  liable  to  frequent 
interruption  during  the  rainy  season. 

It  is  very  desiraole  that  all  parts  of  the  canal  should  be  finished 
at  about  the  same  time,  so  that  delay  in  completing  any  particular 
section  of  the  canal  would  not  delay  the  time  of  opening  the  canal  to 
commerce.  For  this  reason  operations  upon  the  Chagres  division 
should  be  commenced  at  an  early  date  in  order  that  no  doubt  may 
exist  as  to  the  time  of  final  completion  of  this  section  of  the  work. 

The  total  quantity  of  material  to  be  removed  is  not  so  large,  but 
conditions  are  not  favorable  for  the  rapid  prosecution  of  work  on  this 
division,  and  where  rate  of  progress  can  not  be  foretold  accurately  in 
advance,  it  is  well  to  be  on  tne  safe  side. 

It  is  expected  that  a  division  engineer,  to  be  placed  in  charge  of 
the  Chagres  division,  will  report  in  July,  and  upon  his  arrival  he 
will  be  instructed  to  proceed  at  once  to  make  preparations  for  com- 
mencing work  upon  this  division. 

l-OLON   0I<£D0I»O   DIVISION. 

The  Colon  dredging  division  extends  from  the  locks  at  Gatun  to 
deep  water  of  the  Caribbean. 

The  estimated  amount  of  material  to  be  removed  from  this  division 
is  nearly  21,000,000  cubic  yards,  of  which  about  3,700,000  cubic  yards 
consist  of  rock,  and  the  rest  of  earth  and  mud. 

It  is  expected  that  all  of  this  material  will  be  removed  by  dredg- 
ing, except  about  700,000  cubic  yards  in  the  vicinity  of  the  Mindi 
hifU,  which  will  be  removed  by  steam  shovel. 

Borings. — During  March  a  party  began  taking  borings  between  the 
north  end  of  the  Gatun  locks  and  Limon  Bay,  along  the  line  of  the 
canal.  Thirty-two  holes,  having  a  total  depth  of^2,247.6  feet,  in 
three  rows  250  feet  apart,  have  b^n  drilled. 

Mindi. — Clearing  for  the  excavation  by  steam  shovel  at  Mindi  was 
begun  about  June  1,  1907.  The  whole  canal  line  higher  than  the 
10-foot  contour  has  been  cleared.  A  switch  has  been  set  connecting 
with  the  Panama  Railroad,  about  300  feet  of  track  laid,  and  a  short 
trestle  built.  This  work  will  be  continued,  and  two  steam  shovels 
will  commence  ojieratious  in  the  Mindi  hills  early  in  the  next  fiscal 
year. 
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Dredging. — At  the  beginning  of  the  fiscal  year  dredge  No.  1,  an 
old  French  ladder  dredge,  was  operating  in  the  slip  leading  to  the 
dry  dock,  and  continued  working  there  until  August  27,  removing 
77,000  cubic  yards,  of  which  about  10,000  cubic  yards  were  coral.  It 
was  then  moved  into  the  old  French  canal  opposite  the  dry-dock 
slip  for  the  purpose  of  cutting  a  20-foot  channel  through  to  Boca 
Mmdi.  It  was  operated  until  about  the  1st  of  November  in  the  old 
French  canal,  and  removed  180,447  cubic  yards.  The  dredge  was 
then  in  poor  condition,  and  repairs  to  dredge  No.  6  (an  old  French 
ladder  dredge)  being  finished,  dredge  No.  1  was  taken  out  of  service. 
Dredge  No.  6  began  excavating  in  the  old  French  canal  above  the 
dry-oock  slip  November  7, 1906,  and  has  removed  490,240  cubic  yards, 
of  which  17,000  cubic  yards  were  from  the  new  canal  prism  m  the 
B^  of  Limon. 

The  small  16-inch  suction  dredge  which  has  been  used  in  filling 
low  places  in  Colon,  was  moved  into  the  old  French  canal,  about  1 
mile  above  the  dry-dock  slip  on  the  15th  of  September,  and  began 
excavating  material  and  pumping  it  ashore.  She  continued  opera- 
tions in  the  old  French  canal  until  the  end  of  the  fiscal  vear,  remov- 
ing  279,484  cubic  yards. 

A  new  5-yard  dipper  dredge,  built  bv  the  Atlantic,  Gulf  and 
Pacific  Company,  was  tested  and  accepted  !lVf  arch  7, 1007,  since  which 
time  the  dredge  has  been  employed  in  excavating  in  the  old  French 
canal,  where  there  was  a  bed  of  coral,  and  has  removed  85,102  cubic 
yards. 

It  will  be  seen  from  what  precedes  that  much  of  the  greater  portion 
of  material  excavated  by  dredging  during  the  fiscal  year  was  taken 
from  the  old  French  canal,  and  forms  no  part  of  the  material  to  be 
taken  from  the  prism  of  the  canal  now  under  construction  by  the 
United  States.  The  work  was  necessary  for  the  purpose,  of  getting 
material,  by  water,  to  the  vicinity  of  the  Gatun  locks  and  dams. 
Without  this  work  it  would  be  impracticable  to  transport  the  im- 
mense amount  of  material  needed  in  construction  work  at  Gatun. 

Dredging  plant. — The  dredging  fleet  now  consists  of  one  old 
French  ladder  dredge,  on'^  5-yara  dipper  dredge,  and  one  16-inch 
suction  dredge.  The  dipper  dredge  is  fitted  with  a  5-yard  dipper  for 
soft  material,  and  a  3J-yard  dipper  for  rock,  and  is  capable  of  dredg- 
ing to  42  feet.  The  hull  is  of  steel,  110  feet  long,  38  fo(»t  wide,  and  10 
feet  deep.  This  dredge  cost  $102,500.  There  is  under  contract  with 
the  Featherstone  Foundrv  and  Machine  Company  a  dipper  dredge 
similar  to  that  just  described,  which  is  to  cost  $100,000  delivered  at 
Colon.  This  dredge  should  reach  the  latier  place  soon  after  the  end 
of  the  fiscal  year. 

A  contract  has  been  made  with  the  Maryland  Steel  Company  of 
Sparrows  Point,  Md.,  for  two  seagoing  suction  dredges — the  Ancon 
and  Culehra — similar  to  the  Manhattan  and  Atlantic^  now  operating 
in  New  York  Harbor.  Each  of  these  boats  has  a  length  of  about  288 
.feet,  molded  beam  47 J  feet,  molded  depth  of  25  feet,  and  is  propelled 
by  twin  screws.  They  are  each  equipped  with  two  20-inch  pumps, 
capable  of  digging  to  a  depth  of  40  feet.  Their  hoppers  have  a  nomi- 
nal capacity  of  alx)ut  2,000  cubic  yards.  The  dredges  are  to  be  deliv- 
ered at  Sparrows  Point,  Md.,  at  a  cost  for  the  two  of  $724,850, 
without  equipment.    Their  hulls  have  both  been  launched,  and  the 
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Anron  \^  expected  to  arrive  at  Colon  early  in  August.    The  CuUbra 
will  probably  not  be  finished  before  the  lattttr  part  of  Septflnibcr.  und 
will  then  commence  her  long  trip  to  Panama  W  way  of  Caiw  Horn, 
but  will  prdaably  not  arrive  at  Panama  before  Jainiarv,  liiOS. 

Th«  old  Kivuch  ladder  dredge  .V.-.  ;,  which  had  iWn  abandoned 
for  a  lime,  is  again  to  bu  put  into  commission,  and  is  now  undergoing 
extensive  repairs  in  the  dry  dock  at  Crirfobal. 

ITiider  contract  with  the  Xewport  News  Shipbuilding  Company. 

a  capacity  of  about  350  cubic  yards.     Tlipy  were  to  l>e  delivered  at 
Newport  News.     The  barges  havn  all  been  completed,  and  three  of 
them  are  now  en  route  to  Uie  Isthnms. 

•  Till'  dn-dgt-B  are  served  bv  the  tug  datun,  and  by  four  Fruiich 
Helf-pittpclliug  dump  barges  Known  as  elupet-s. 

Tlif  tolal  iimomil  of  matertal  e.icavated  by  ilredging,  Ixith  in  the 
canul  j>ri>iii  mid  in  accessory  works  in  flic  Colon  drudging  division, 
is  givtii  ill  tliti  following  table: 

Year  eudiiig  June  30—                  |  priaa:  aoR 
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Marhine  shop  and  dry  dock.— The  machine  shop  at  Cristobal  has 
Iieen  equipjwd  with  many  pieces  of  new  machinery,  and  is  now  in 
first-cluss  working  condition. 
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The  dry  dock  adjacent  to  the  machine  shop  is  beinff  enlarged  and 
when  completed  wiU  be  capable  of  admitting  any  vessel  not  exceeding 
.298  feet  in  length,  50  feet  in  width,  and  15  feet  in  draft. 

LA  BOCA  DREIKJINU  DIVISION. 

The  La  Boca  dredging  division  extends  from  the  l(K»ks  at  Pedro 
Miguel  to  deep  water  of  the  Pacific  Ocean,  but  does  not  include  the 
site  of  the  Iocks  at  Sosa. 

The  estimated  amount  of  material  to  l)e  removed  from  this  division, 
at  the  close  of  the  fiscal  year,  is  a  little  over  15,000,000  cubic  yards, 
of  which  about  765,000  cubic  yards  consist  of  rock  and  the  rest  of 
earth  and  mud.  It  is  expected  that  all  of  this  material  will  be  re- 
moved by  dredging,  rock  being  blasted  and  then  removed  by  a  dipper 
dredge. 

Surveys. — Cross  sectioning  of  the  canal  was  completed  January 
20, 1907,  and  tracings  of  the  same  made  west  of  the  canal  axis  between 
Pedro  Mi^el  and  Miraflores;  800,000  linear  feet  of  survey  lines 
were  commeted  along  the  Rio  (Jrande  and  canal  axis  below  Pedro 
Miguel.  On  June  17,  1907,  a  party  commenced  sounding  and  mark- 
ing the  new  channel,  and  estimating  quantities  and  areas  to  be 
excavated  in  order  to  determine  the  difference  between  scow  measure- 
ment of  dredged  material  and  measurement  in  place. 

Borings. — In  October,  1900,  11  test  borings  were  made  in  the  chan- 
nel west  of  Naos  Island  to  40  feet  below  Tow  water  of  spring  tide, 
and  no  rock  was  encountered.  This  completed  the  borings  in  the  new 
channel  in  the  Pacific  Ocean.  In  all,  372  borings,  agCTegating  0,372 
linear  feet,  have  been  bored  up  to  date  in  the  La  Boca  dredging 
division,  exclusive  of  those  taken  upon  the  sites  of  the  locks  and  dams. 

Dredging. — ^The  new  5-yard  dipper  dredge,  similar  to  those  ordered 
for  the  Colon  dredging  division,  was  accepted  and  commenced  opera- 
tions at  noon  May  20,  1907,  in  the  channel  in  the  vicinity  of  the  wnarf. 
From  May  20  to  June  30  it  was  operated  22  working  days,  during 
which  time  it  excavated  22,300  cubic  yards  of  material. 

The  great  ranee  of  tide  in  Panama  Bav,  reaching  20  feet  at  times, 
interferes  with  the  rapid  working  of  a  dipper  dredge,  as  the  spuds 
have  to  be  changed  so  frequently.  A  dredge  of  this  type  is  necessary 
for  the  removal  of  the  rock  found  in  the  vicinity  of  the  lock  site, 
but  for  the  removal  of  soft  material  from  a  depth  exceeding  40  feet, 
and  in  the  localities  where  the  tidal  ranee  is  so  great,  a  dredge  or 
this  type  is  inferior  to  the  elevator  (ladder),  or  the  suction  dredge, 
and  the  cost  per  cubic  yard  of  material  removed  is  considerably 
greater  in  the  case  of  the  dipper  dredge  than  in  that  of  the  other 
two  types  of  dredges  meiitioneci. 

The  old  French  ladder  (hedge  {A2)  was  operated  both  day  and 
night  until  Juno  S,  10C7,  in  (he  old  Frencli  channel  r.nd  \\\  the  vicinity 
of  the  wharf.  This  work  was  norc^ssarv  in  order  to  maintain  the 
requisite  depth  in  the  old  French  channel,  wliicli  is  the  only  one  by 
which  vessels  can  approach  the  wharves  of  the  Panama  Railroad  at 
La  Boca.  This  work  is  therefore  classed  as  "  accessory  work,"  since 
none  of  this  material  was  removed  from  the  prism  of  the  adopted 
canal.  From  June  8,  1007,  to  the  end  of  the  fiscal  year  this  dredge 
operated  in  the  new  channel  to  the  west  of  Naos  Island,  and  all  of 
the  material  thus  removed  was  taken  from  the  canal  prism. 
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TluA  dredgo  (AS)  spent  5,632  Lours  diiTuis  the  fiecal  >'i.'ar  ia  aHual 
drcdg'inff;   501  hours  mi'Icrsoing  repairs  aiie  to  breakdowns;   OfiB 


hour- 
to  di 


s  in  placing  plunt,  changing  crows,  and  othtr  dclsys  (.-hargcublo 
rcdging  operalionfj;  I'lS  hours'  delay  were  caused  by  pa<»infr 
ships,  storms,  and  delays  not  chargenble  to  operation,  and  1,293  hours 
were  due  to  SundayR  nnd  Iiolidsys, 

A  tofal  of  1,213,597  cubic  yards  of  soft  material,  p]ncK  niensurcment, 
was  removed  by  this  dredge  during  the  fijecol  year,  and  the  total  cost 
of  repairs,  supplies,  and  wages  of  crews  amonnled  to  $1 2M*>3.&5, 
making  the  cost  Jjer  cubic  yard  of  muterinl  removed  for  operation  of 
dredgo  about  lOJ  cents. 

The  rost  of  dredging  in  this  loculitjr  would  be  nmch  cheaper  were 
it  not  for  the  high  price  of  coal — which  costa  $~.M  a  ton  delivered 
nil  boiird  the  dredges.  The  salaries  paid  ibo  rn'ws  are  «lsi>  higher 
than  are  those  paid  for  similar  work  in  the  United  States.  Wlien 
lhe.>«  facts  and  the  great  tidal  range  are  taken  into  account  the 
figures  given  do  not  appear  excessive. 

Dredging  plant. — The  dredging  fleet  on  the  Iji  Boca  dredging 
division  now  consists  of  one  old  French  bidder  dredgo  and  one 
.5-yard  dipper  dredge.  A  second  old  French  ladder  dredge  is  now 
being  repaired  and  will  probably  be  put  in  commission  aixiiit  Octo- 
lier  1,  1907.  A  seagoing  dredge — the  Cvhlra — of  the  same  type  as 
the  A-n-con,  which  has  already  been  descrilwd  in  the  Colon  dreuging 
division,  will  be  completed  almut  Octoixr  1.  1907.  and  will  make  the 
trip  around  Cape  Horn  nnder  her  own  steam,  probably  arriving  at 
Panama  sometime  in  January,  1908. 

The  ladder  dredges  and  dipper  dredges  will  be  served  by  Htven    ■ 
old  French  self-propelling  dump  barges  ("clnpets">,  and  by  three 
steel-hopper  barges  of  a  capacity  of  about  350  cubic  yanfs  each. 
The  hopper  barges  are  now  under  contract  and  will  not  arrive  on 
the  Isthmus  for  several  months. 

The  tofal  amount  of  material  excavated  by  dredging,  both  in  the 
canal  prism  nnd  in  accessory  works  in  the  La  Boca  dredging 
division,  during  the  (iscal  year  is  given  in  the  following  table: 

Ej^:avathn  by  dredge*.  La  Boca  dredging  dlcinon.  fince  the  United  8lat€i 
aa»umed  control  {ptace  n 


Yuu™aii.gJunesO- 

ISffl- 

SH 

Onuidlo- 

Cv.B^. 

l.<n8,9W 

"^Itm 

■      H.3ia 
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Monthly  excavation  hy  dredges^  La  Boca  dredging  division,  fiscal  year  ending 

June  SO,  1907  {place  incasurcment). 


Month. 


Prom  canal 

pri»m,  9oii 

material. 


From  acces- 
sory works. 
w)ft  material. 


I 


Grand  to- 
tal, canal 
priAmand 
accenor)* 
workH. 


July 

AuiTUBt 

September. 

October 

November. 
December. 


1906. 


Cn.  yiln. 


January.. 
February. 

March 

April 

ay 


1U07. 


ADl 

Ma 

June 


ftl,362 


^'m.  yd*. 
98,400 
111.930 
105. 7hO 
97,170 
92,9S8 
90,fiJ8 


94,710 
93,480 
92,319 
1(M,8&S 
122, 157 
G7,22K 


^'M.  yds. 
98,400 
111.980 
105,780 
97,170 
92,988 
90,528 


94.710 

93.480 

92,319 

104.865 

r22,167 

131,580 


Fiscal  year 


&1,S52 


1,171,546  i   1,235,897 


Machine  shop. — ^The  machine  shop  at  La  Boca  is  now  fairly  well 
equipped  for  marine  work,  and  has  accomplished  much  useful  work 
in  rebuilding  and  repairing  floating  equipment,  such  as  "  Clapets," 
launches,  water  boats,  lighters,  pontons,  electric  cranes,  etc. 

Changes  in  organization. — Prior  to  February  1,  1907,  this  division 
was  unaer  the  immediate  charge  of  Mr.  Wm.  Gerig,  division  engi- 
neer.    Since  that  date  it  has  been  under  the  immediate  charge  of 
Mr.  W.  G.  Comber,  division  engineer. 
Respectfully  submitted. 

D.  D.  Gaillard, 
Major^  Corps  of  Engineers^  U.  S.  Army^ 

Member  Isthmian  Canal  Commission^ 
In  Charge  Department  Eir novation  and.  Dredging, 

Lieut.  Col.  George  W.  Goetiials, 

Corps  of  Engineers^  U.  S.  Army^ 

Chairman  and  Chief  Engineer^  Isthmian 

Canal  CornmissioUj  Culebra^  Canal  Zone. 


APPEXDIX  R 

SXFOKt  or  THE   HEAD   OF   THE   QEPABTMIVT  01  LOCX  AXS 
JiAM    0DK5TKT!CTI0V. 


SiB :  I  hsre  tlie  hmor  ia  ssbout  Ue  f  oUowing  nport  nf  wotIe  dooe 
i&  coQiMKliati  witli  tlie  eaostnKtiao  of  tlie  lacks  and  d«n£.  Isthmian 
OukI.  daring  tiw  fiscal  Jtmr  Mldilie  Jane  30,  IfOi : 

OOtTX  LOOU. 

Uuring  Uie  Ia4  mdc  of  Septadicr.  190S.  oor  stetm  ^jiov?)  wma 
insUlkd  uid  bepu  excsvstian  in  the  site  for  the  locks:  m  secmd 
ftborel  beno  Mtermtiooa  Ute  in  Octobfr.  *  tturd  tlm  middle  of  Feb- 
nmiT,  «i3  •  foartl)  oo  iUn-b  13,  1907.  A  total  of  AMJSea  calac 
yards  place  meantr«meuU  liai'«  been  exr««-atc«J  W  llten  »bovds.  A 
part  of  this  material  was  pbce.1  on  dunip^  out'^^  tl>e  prian  and  a 
part  along  tl>e  foot  of  tl>e  up|>er  >4ope  of  the  dam. 

Plalv  4%  attached.  ^Jitiw:^  the  flatus  of  this  viork  at  the  end  of  tha 
year. 

Fom'-fi*-e  test  boles  hariog  a  total  depth  of  4^7  feet  hare  lioeo 
■nade  m  tbe  lock  dte,  and  ."i  test  pit«,  C  1>t  S  twt,  well  distributed, 
kaie  been  sunk  to  the  foondations  for  the  walls.  Based  upon  this 
data,  a  board  of  consolting  eoeineet^  appointed  by  tlie  Secretary  of 
.War,  reported  on  ilay  18, 1907,  that  IIh^  foundation.^  were  saitable. 

Th»f  topograpthical  survey  -^'f  tbe  <iuaiT\-  property  ami  tbe  site  of 
the  proposed  ro-^crvoir  dam  al  Porto  fleilo  Tins  b-vn  wmpleted. 
MajM  of  these  suneys  were  made  on  a-ale  of  1-2O0  and  plao«l  on 
(il<-.  Ill  this  work  anoiit  17  acres  were  cleared  and  138,000  feet  of 
lint;  run. 

Drawings  and  spetnfications  for  rock  crushing  and  power  plant  at 
Porto  BelTo  and  for  12  steel  barges  to  be  used  in  transporting  stone 
and  sand  have  been  completed.  Bids  have  been  requested  for  fur- 
nishing such  plant.  Studies  are  in  progress  on  plant  for  building 
the  locks.  Plans  have  been  prepared  for  a  stem-wheel  steamboat  for 
towing  in  the  old  French  canal  and  for  a  concrete  reservoir  dam  at 
Porto  Hello. 

The  designs  of  the  locks  were  well  under  way  at  the  end  of  tbe 
year.  The  Commission  had  decided  the  types  and  number  of  gates, 
the  method  of  filling  and  emptying  the  locks,  and  had  determined 
tentatively  to  adopt  the  swine-bridge  type  of  dam  for  emergency  use 
in  il(i-ii]g  the  locks  in  case  flie  gale:^  should  be  carried  awav.  The 
Mriii-tiiral  dcsi^niirs  had  progre-^sed  far  enough  with  the  de-ign-  for 
tli«  onliriiiry  iiiitering  gate:;^  and  for  rolling  gate  of  same  genenil  type 
as  llio^;  in  use  on  the  Ohio  River,  to  show  that  no  unusual  pniciice 
will  U;  nec^«ary  in  fitting  either  general  design  to  the  case,-;  in  qito-!- 
tioii.  Tlif;  design  for  the  movable  bridge  dam  has  been  devctii|ied 
eiiuugli  to  jjrumb^  a  satisfactory  solulioo. 
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OATUN  DAM. 


[About  573  neres  of  the  site  of  this  dam  have  been  cleared,  and  a 
pile  trestle  has  been  located  along  the  30-foot  contour  on  the  north 
side  of  the  dam.  driving  of  piles  therefor  having  been  started  early 
in  June.  At  the  end  of  ihe  year  38  bents,  or  105  piles,  were  driven, 
and  carpenter  work,  placing  caps  and  stringers,  was  well  under  way. 
A  small  punip  iind  bniler  was  erected  at  Gatun,  to  be  used  for 
sluicing  down  tne  material  which  had  been  duini)ed  in  the  dam, 
Slucing  was  begun  in  May,  and  at  the  end  of  the  year  about  I4,(X)0 
cubic  yards  had  been  removed. 

Contracts  have  been  entered  into  for  two  20-inch  pipe-line  suction 
dredges  for  use  in  construction  of  the  lower  portion  of  the  dam. 
Topographical  surveys  are  being  made  with  a  view  of  developing  the 
possibility  of  filuicing  suitable  material  from  the  top  of  the  adjacent 
hills  into  the  dam.    Weparations  have  been  made  for  closing  out  the 

I  old  Chagres  cliannel  ana  for  preparing  a  place  within  which  tq  pump 
materialas  soon  as  the  pipe-lme  dredges  are  available. 


Plate  43  shows  the  work  of  closing  the  old  Chagres  channel.  A 
drawing  showing  a  tvpical  section  or  this  dam  is  attached.  (Plate 
146.) 


Six  holes,  having  a  total  depth  of  2,070  feet,  have  been  made  in  the 
spillway  site,  and  one  test  pit  6  by  8  feet  simk  below  the  bottom  of  the 
foundationi^.  These  foundations  have  bei-n  declared  suitable  by  a 
board  of  consulting  engineers. 

During  the  monlli  or  April  one  steam  sliovol  commenced  work  on 
the  spillway.  To  date  it  has  completed  the  grading  for  a  pilot  track 
along  the  center  line  for  the  entire  length  of  the  excavatmn — about 
3,600  feet — and,  in  addition,  has  excavated  3,832  cubic  yards  of  mate- 
rial from  the  spillway,  which  was  dumped  along  the  south  toe  of  the 
dam.  The  wet  weather  caused  much  trouble  in  starting  and  maintain- 
ing these  dumps.  Another  shovel  has  been  placed  on  this  work,  but 
was  not  in  eommisKion  at  the  end  of  the  year. 

Plate  44,  attached,  shows  the  status  of  the  spillway  excavation  at 
the  end  of  the  year. 

The  topographical  survey  of  the  country  to  be  covered  by  the 
Gatun  Lake  was  practically  completed  at  tlie  end  of  the  year,  only 
about  ten  days'  work  remaining  to  be  done.  The  area  of  this  lake 
has  since  been  determined  to  be  1R4,23  square  miles.  This  work  has 
been  quite  extenwive,  8,fl8i>,445  linear  feet  of  line  having  been  run 
and  72,000  feet  of  trail  cut. 

FBDSO  MIOCBL  LOCKS  AKD   DAM. 

Fifty-seven  test  holes,  having  a  total  depth  of  4,162  linear  feet, 
[  have  wen  made  in  the  lock  site,  and  two  ivM  pits,  G  by  8  feet,  have 
f  been  sunk  below  the  foundations  for  the  walls.  The  board  of  con- 
sulting engineers  referred  to  above  reported  that  these  foundations 
\  were  suitable. 

In  January  850  cubic  yards  of  material  were  excavated  and  trans- 
I  ported  to  temporary  dumps.  After  that  date  the  excavation  was 
^turned  over  to  the  Culebra  division,  it  b«ii»g  more  economical  for 
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that  division  lo  do  »  certain  amount  of  this  work  in  connection  with 
adjacent  excavation. 

The  total  excavation  from  the  lock  site  during  the  year  was  162,094 
cubic  yards. 

At  the  end  of  the  year  explorations  by  means  of  tost  pits  and  holes 
were  under  way,  wiln  a  view  of  determining  the  feasibifity  of  joining 
these  locks  for  their  guide  walls  to  the  hiUs  on  either  side  by  short 
concrete  daais,  and  thus  avoid  the  construction  of  an  earthen  dam. 

LA   BOCA  IX>CKB. 

On  the  lock  site  92  holes  were  bored,  aggregating  2,352  linear  feet, 
1,232  feat  of  which  were  wash  borings  and  the  remaining  1,120  feet 
diaitiond-di'ill  borings  in  trap  rock.  A  hard  trap-rock  foundation 
was  found  upon  which  to  build  the  locks. 

Railway  tracks  were  liK'«tcd  on  the  south  facaKf  Sosa  Ilill,  and  n 
steam  shovel  was  started  on  August  20  on  the  excavaliun  of  the  lock 
site.  Five  hundred  and  thirty-eight  cubic  yards  «f  trap  rock  were 
e.vcavnted. 

Prepared  profiles  and  requisitioned  nece.ssary  material  for  trt'stle 
needed  in  making  a  construction  yard  on  both  sides  of  the  liK^ks. 

The  general  design  of  these  locks  is  nearing  completion,  the  Com- 
mission having  pa&sed  upon  all  essential  points. 

The  conclusions  as  lo  types  of  gates  and  movable  dam  above  the 
locks,  if  one  be  built,  are  the  same  as  in  the  case  of  the  Gatun  locks. 

I'reliminarj'  investigations  showed  indications  of  sand  suitable  for 
concivle  at  Chorera  Beach,  but  after  a  detailed  survey  of  about 6  miles 
of  coast  it  :wa8  developed  that  suitable  sand  was  insufficient  in  quan- 
tity. Surveys  are  now  being  prosecuted  at  Chamio  Point,  22  miles 
from  La  Boca,  with  good  prospects  of  an  abundant  supply.  Plans 
and  specifications  for  six  seaaomg  steel  barges  for  trnnsiX)rtation  of 
sand  liiivo  !)wn  prepared  and  bids  requested  for  building  and  furnish- 
ing such  barges. 

LA  BOCA-SAN   JUAN  DAH. 

A  survey  was  ma^e  of  the  sit«  of  this  dam.  and  54  holes,  aggrega- 
ting 4,(i23  linear  feet,  were  driven  during  the  fiw;:!)  year.  Brush  has 
been  cleared  from  28.39  acret;  of  ground.  Reniov-d  1,850  cubic  yards 
of  material  from  the  face  of  San  Juan  Hill  in  developing  a  suitable 
connection  between  the  dam  and  the  hill. 

SOSA-COBOZAL   DAM   SITE. 

The  total  area  of  this  dam  site  is  181.35  acres.  During  the  fiscal 
year  the  site  was  surveyed,  cleared,  and  grubbed;  29.84  acres  were 
clojin-d  in  the  area  to  be  dredged  for  a  pumping  basin. 

Kifty-iive  holes,  aggregating  3.587  linear  feet,  li.'sd  been  Ixired  on 
(his  ^iie  tn  date  fi>r  the  purpose  of  determining  the  character  of  the 
underlying  material. 

The  approved  jilan  for  the  dam  contemplates  an  extensive  support- 
ing fill  !it  each  tm-,  made  of  the  waste  material  (largely  stone)  from 
llic  Ctileljra  cut.  Tn  developing  these  dumps  a  trestle  has  been 
starteil  along  the  east  toe,  commencing  at  the  north  end.     Plans  for  a 
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trestle  along  the  wust  toe  of  this  dani  were  tundc  and  the  necessary 
matei-ial  requiaitioned. 

Two  20-inch  pipe-line  suction  dredges  are  under  contract  for  use 
n  the  construction  of  this  dam  and  of  the  La  Boca-San  Juan  dam. 
All  preliminary  preparations  necessary  are  being  made,  bo  that  these 
E  dredges  can  be  placeil  at  work  as  soon  as  delivered. 

Plate  45  shows  status  of  this  work  iit  ihe  end  of  (he  year. 


Completed  119  test  boring  for  foundation  for  a  temporary  spill- 
way on  north  side  of  Sosa  Hill. 

Completed  the  surveys  through  the  saddle  adjoining  8an  Juan  Hill 
to  the  west  with  a  view  of  developing  a  suitable  permanent  spillway 
ite. 

DRAINAOR    DITCH. 

This  ditch  is  intended  to  drain  the  swamp  east  of  the  Soen-Corozal 

LDam  and  extends  from  this  dam  through  the  swamp  between  Ancon 

'  and  Sosa  Hill  to  the  sea.    Tt  is  il  feet  deep  anil  '20  to  2.5  fcit  in  widtli. 

Actual  excavation  commenced  about  March  1.  li)07.     Dredge  is  now 

about  300  feet  beyond  the  gravel  pike  and  working  inland.     In  all, 

about  11,300  cubic  yards,  place  measurement,  have  been  excavated, 

most  of  which  required  blasting,  as  a  rock  ledge  was  encountered 

from  2  to  5  feet  below  the  surface.    During  Ihe  first  seventeen  days 

of  June  the  drtfdgc'was  laid  up  for  repairs. 

One  hundred  and  seventeen  holes,  aggregating  1,557  linear  feet, 

(have  been  bored  on  this  site  to  date. 
MISCEI-LANWIUS. 

In  addition  to  the  tiHrvcys  and  maps  of  the  sites  of  the  locks,  dams, 
and  spillways,  maps  were  made  showing  private  property  lines  in 
the  vicinity  of  La  Uoca,  buildings  to  be  removed  for  lock  construc- 
,tion,  sites  tor  quarters  tfnd  labor  camps,  sites  for  new  machine  shops 
and  dry  docks,  East  La  Boca  town  site,  diversion  east  of  the  Panama 
Rjiilroad  from  Miraflores  to  Panama,  property  in  the  vicinity  of 
Biablo  Hill,  profile  of  borings  along  the  Panama  Railroad  from  An- 
oon  Hill  south. 

In  connection  with  the  surveys  and  examinations  iucjdent  to  tliis 
map  work  609  holes,  having  a  total  depth  of  29.248  linear  feet,  were 
.   driven. 

The  rainfall  for  tlie  year  at  La  Boca  was  63.16  inches. 

METKOROI/HiY. 

Three  meteorological  stations  were  in  operation  at  the  end  of  the 
I  year  at  Naos  Island,  Ancon,  and  Bas  Obispo.  A  fourth  station  was 
■  authorized  at  Cristobal  and  will  be  placed  in  operation  July  1,  Eight 
Ij&in-gauge  stations  were  in  operation  during  (he  year.  Regular 
TVeather  oliservations  are  made  at  all  stations,  and  in  addition  special 
^observations  are  made  at  Aneon  of  seismic  distnrbanees  and  at  Bas 
Obispo  of  evaporations;  also  tabulations  of  hourly  value-i  of  wind, 
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velocity  and  direction  at  Naos  and  Bas  Obispo,  and  records  of  tides 
and  special  observations  of  air  and  water  temperatures  for  the  De- 
partment of  Ocean  Meteorology  of  the  United  States  Weather  Bureau 
■re  made  at  Naos. 

RIVEB    HTfDRADLlCS. 

The  work  done  imder  this  head  has  for  its  object  the  prediction  of 
fi-eshets  and  the  determination  of  the  amount  of  water  per  year  that 
would  enter  the  lakes  of  the  Isthmian  Canal,  together  with  the  ex- 
pected loss  of  water  due  to  evaporation. 

At  Alhajuela  continuous  rain  gauge  and  fiuviograph  observations 
were  made  from  October  13,  1906,  to  June  30,  1907.  Similar  obser- 
vations were  made  at  Gamboa  and  Bohio  during  the  entire  fiscal  year. 
These  observations,  however,  were  not  sufficient  to  determine  the 
maximum  annual  amount  of  water  entering  the  lakes.  And  in  April, 
190T,  gaugings  of  the  Trinidad  and  GatuncilJo  rivers  were  started, 
and  a  station  was  established  at  Gatun  for  the  purpose  of  measuring 
the  discliarge  through  the  several  channels  at  that  point;  the  plan 
being  to  establish  fluviograph  stations  at  Gatun  on  the  upper  Trini- 
dad and  on  the  Gatuncillo  River,  from  which  it  is  hoped  to  get  n 
relation  between  the  total  flow  entering  the  Gatun  Lake  and  that 
passing  down  tlio  Chagres  at  Bohio,  at  which  latter  station  i-ecord-s 
are  in  existence  covering  a  long  period  of  time.  The  short  time  avail- 
able, however,  within  which  to  determine  this  relation  has  led  to  the 
conclusion  that  the  wateralieds  of  the  two  lakes  should  be  developed 
for  the  purpose  of  determining  in  another  way,  as  a  check,  the  amount 
of  water  that  should  enter  the  lakes.  This  information  is  essentlaj.^ 
in  the  design  of  the  spillways.  „ 

Verv  respectfully,  ■ 

Wm.  L.  Sibert, 
^fa}'^l■.  Corps  of  Engineers.  U.  S.  Army, 
JIfuJ  vf  iJtr  Drji<n-(m'Ht  nf  Lock  and  Dam  Conslrurtion. 
Lieut.  Col.  Geo.  W.  Goethals, 

Corps  of  Engineers,  V.  S.  Army, 

Chairman  and  Chief  Engineer,  Isthmian 

Canal  Commission,  Culehra,  Canal  Zone. 


APPENDIX  C. 

BEPOET  07  THE  HEAD  OF  THE  DEPAETMEHT  OF  MTTHICIPAL 
EHOIHEEEIHO,  MOTIVE  FOWEE  AND  MACHIHEET,  AND  BUILD- 
nrO  CONSTBVCTION. 


September  24,  1907. 

Sir:  I  have  the  honor  to  forward  herewith  report  of  operations 
and  expenditures  of  the  department  of  municii)al  engineering,  motive 
power  and  machinery,  ana  building  construction,  for  the  fiscal  year 
ended  June  30,  1907. 

Very  respectfully, 

H.  H.  Rousseau,      • 
Head  of  Department  of  Municipal  Engineering y 
Motive  Power  and  Machinery,  and  Building  Construction, 

Lieut.  Col.  Geo.  W.  Goetuals, 

Chief  Engineer, 


GuLEBRA,  Canal  Zone,  June  SO,  1907, 

DIVISION   OF   MUNICIPAL    ENGINEERING. 

The  work  performed  by  the  division  of  nmnicipal  engineering 
during  the  fiscal  year  ended  June  30,  1907,  may  be  (fivided  mto  two 
classes: 

Class  1,  work  done  outside  of  the  Canal  Zone,  in  the  cities  of  Panama 
and  Colon,  in  laying  pavements  and  constructing  waten\'<)rks  and 
sewerage  systems. 

Class  2,  work  done  in  the  Canal  Zone,  consisting  of  paving,  road 
makin^r,  grading,  constniction  of  waterworks  and  sewerage  systems, 
and  miscellaneous  work  of  a  similar  nature. 

The  total  expenditures  in  this  division  for  the  fiscal  year  amounted 
to  $1,741,953.90,  which  was  about  equally  divided  between  the  above 
two  classes. 

The  ^neral  plan  of  the  work  covered  by  class  1  has  been  de- 
scribed m  previous  annual  reports  of  the  Commission,  and  the  work 
during  the  present  fiscal  year  covered  by  this  report,  under  class  1, 
has  bien  in  continuation  of  the  general  }>Ian  adopted  at  the  outset 
of  American  occupation  of  the  Isthmus — to  take  such  steps  as  were 
considered  necessary  to  construct  such  works  of  sanitation  as  were 
deemed  best  for  the  protection  of  the  lives  of  the  employees  of  the 
Canal  Commission,  as  provided  by  Article  VII  of  the  treaty  between 
the  United  States  and  the  Republic  of  Panama.    This  article  of  the 
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treaty  requires  that  all  expenses  incurred  by  the  United  States  for 
work  under  class  1,  above,  shall  be  repaid,  together  with  all  interest 
charges,  through  the  collection  of  such  water  rates  as  will  reimburse 
the  United  States  within  a  period  of  fifty  years.  The  cost  of  these 
improvements  in  the  cities  of  Panama  and  Colon  for  work  approved 
to  date  will  approximate  $1^750,000,  and  contracts  have  been  pre- 
pared and  were  entered  into  shortly  after  the  expiration  of  the  fiscal 
War  authorizing  the  United  States,  to  collect  sucJi  water  rates  as  will 
De  siifBcient  to  reimburse  it  for  tliia  amount,  which  includes  all 
expenses  for  water  systems,  sewerage  systems,  and  pavements  in  the 
cities  of  Panama  and  Colon.  Whife  these  improvements  have  been 
paid  for  out  of  funds  appropriated  for  the  construction  of  the  canal, 
maemiich  as  the  United  States  ^vill  be  reimbursed  therefor  the  cost 
of  the  canal  should  be  credited  accordingly.  The  value  of  these 
improvements  to  tlie  cities  of  Panama  and  Colon,  which  have  placed 
them  on  a  par  with  cities  of  the  first  class  in  the  United  States  in 
these  respecte,  can  not  be  overstated.  There  has  been  a  remarkable 
increase  in  the  value  of  real  estate  in  both  cities.  The  saving  of  Uvea 
of  the  inhabitants  due  to  tlie  improved  sanitary  conditions  can  be 
ilaced  in  the  himdrcds.  The  standard  of  living  of  the  inhabitants 
las  been  appreciably  raised,  and  their  moral  and  physical  welfare 
has  been  greatly  promoted. 

Exjwnditures  under  class  2  liave  been  made  entirely  for  improve- 
ments in  the  Canal  Zone,  necessary  for  construction  work  and  the 
health  and  convenience  of  Commission  employees. 

The  work  covered  by  the  above  two  classes  is  described  in  detail 
as  fultows: 

PANAUA    WATKttWORKS. 

At  the  commencement  of  the  fiscal  year  the  waterworks  system  of 
the  city  of  Panama  can  be  said  to  have  been  completed.  During  the 
year  extensions  have  been  made,  mainly  4-inch  Imes^  in  the  outlying 
districts  of  Cocoa  Grove,  Calidonia,  and  Guachapali.  The  sanitary 
department,  which  requested  these  latter  extensions,  estimates  that 
this  improvement  has  lessened  its  expenses  at  least  $15,000  per 
annum.  The  extensions  are  finished,  with  the  exception  of  one  short 
one  on  Jose  Higinio  street. 

The  following  table  shows  the  condition  of  waterworks  within  the 
city  of  Panama  at  the  close  of  the  fiscal  year: 


ht 


.SYiS. 

's^r 

ToUlJalr 

"^•^'•".'S"': 

6,381.1 

8,178.1 

(Mnch do.... 

m,Ka.* 

10.  a 

'"'■"■ 

«.6BS.l            13,002.5 

■ss* 

I.Ott 

20                     1^ 
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The  quality  of  water  as  regards  freedom  from  bacteria  causing 
disease  is  remarkable.  The  consumption  of  water  per  capita  has 
increased  to  about  20  gallons  per  day. 


PANAMA  8BWERAGE   SYSTEM. 


At  the  commencement  of  the  fiscal  year  the  sewerage  system  of 
Panama  was  complete  with  the  exception  of  one  or  two  minor  details. 
During  the  year  tnese  were  completed ,  and  the  following  table  shows 
the  condition  at  the  close  of  the  fiscal  year: 


- 

Vitrlfled  sewer  pipe: 

e4iich : 

linear  feet.. 

8-Inch 

do 

13-lDch 

do. . . . 

lUncfa 

do 

•    KMncfa 

do.... 

IS-inch 

do.-.. 

24-iiich 

do 

Concrete  storm  sewers 

do 

Manholfff 

Cateh  basins 

Prior  to 
j  July  1, 1906. 


July  1, 190A, 
to  July  1,1907. 


l,27fi.O 

26,M6.2 

14.6S9.7 

fi,  037.0 

127.0 

4,973.1 

580.6 


53,  £09. 6 


221 

165 


92&0 
0.057.8 
1,604.1 

453.0 


102.1 


12.232.0 
2,09r>.2 

40 

02 


ToUl  July 
1,1907. 


2,200.0 

36,004.0 

16,268.8 

5,49a0 

127.0 

5,165.2 

580.6 


65,831.6 

2,096.2 

261 

227 


In  addition  to  the  sewer  system  as  it  was  planned  there  have  been 
two  lai^  storm-water  sewers  built  for  the  purpose  of  draining  the 
area  of  Cocoa  Grove  and  Panama  Eailroad  yards.  Those  are  concrete 
sewers  and  are  built  for  the  exclusive  purpose  of  taking  care  of  storm 
water  flowing  from  an  area  of  about  35  acres. 


PANAMA  PAYING. 


At  the  commencement  of  the  fiscal  year  paving  had  been  com- 
pleted on  Central  avenue  from  the  Panama  Railroad  station  to  and 
around  Cathedral  plaza  and  work  was  under  way  on  adjoining  streets. 
All  brick  paving  m  the  city  was  completed  on  April  3,  1907.  All 
paved  streets  have  been  made  of  sufificient  width  for  the  passage  of 
two  teams.  The  following  table  shows  in  detail  the  work  accom- 
plished during  the  year: 


Ondii^ cubic  yards., 

Concrete  foundation ^ square  yards. 

Concrete  curb linear  feet. 

Brick  pavement square  yards . 

number 

Hacadam  foundation square  yards. 


P*vem.nt HIltSL"*'- 


'  isquare  yards. 

Pavement  regrouted do. . . 

Concrete  pavement do. . . 

Sidewalks do... 


July  1,  1906. 


13,021 
33,114 
20.2S5 
15,486 
38.900 
2,307.760 
6,342 


1,646 
28 
40 


July  1.  1006 
to  July  1. 
1007. 


21,725 

9,056 

29,066 

11,963 

26.177 

1,922,297 

16,565 

1.400 

2,746 

6 

19,068 

25 


Total. 


34.746 

42,170 

40,351 

27,449 

65,077 

4,230,057 

22.907 

1,409 

2,746 

1.652 

19,110 

66 


At  the  close  of  the  fiscal  year  paving  in  Panama  on  existing  streets 
had  been  practically  completed!.  There  remained  to  be  laid  pave- 
ments in  some  of  the  suDurban  settlements,  and  in  addition  the 
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nct'cssity  will  soon  arise  for  the  laying  out  of  additional  streets  in 
the  city  of  Panama  proper.  All  work  of  this  character  necessary  for 
sanitation  and  for  wliicli  the  Govcmment  of  Panama  cares  to  assume 
the  amortization  cost  will  bo  taken  up  as  th»  necessity  develops. 


A  <loscription  of  tho  waterworks  system  in  Colon  may  he  found  in 
last  year's  report.  Tliis  system  is  practically  cximplote.  During  thd 
fiscal  year  covered  by  this  report  the  following  pipe  was  laid: 

2i-inclipipc 2,000 

4-inch  pipe .' _ 1,G78 

6-in<-h  pipe = 2i' 

B-imhpipp ffit' 

The  following  serrioe  comicctdons  were  made: 

nmis<!  ciinnc'ctkiiiB 7S&. 

Service  boxei  ioatsllml 414 

Mi'Ure  U'Btpd  and  act 123 


Tlip  scwpra^i^  Bysttiin  west  of  D  street  coinpriw:*i  tlic  city  of  Colon, 
OM  built  up,  and  was  completed  during  tho  fiscal  year  ending  June  30, 
1007. 

Tho  following  work  hits  boon  done: 

itet-iion  oiDc;  "" 

.  1,6 


Vilrifip*)  pipe: 

C-incb 

UnnrlHt. 
16,444 

2,172 

1.941 

1,440 

6S 

170 

Citet-iipnpipc:                           ""« 

12iii(h 

15-imh 

l«-inr!i 

(rtilvanized  pipe: 

20-iiich.  .„ 

On  cnss  drains  there  has  bopn  laid  583  linear  feet  of  l&-)Dcb,  138  linear  tcct  of 
18-int'h,  and  1150  linear  k-ot  of  20-incii  vitrified  pipe;  16, 300  cubic  yards  wei«  exca- 
vated and  G2  concrete  ntanboles  made. 


The  sump,  into  which  all  sew^e  flows,  was  completed  during  the 
year.  It  is  27  feet  square  and  21  feet  6  inches  deep.  It  is  provided 
with  two  8-inch  centrifugal  pumps  which  were  placed  in  commission 
shortly  after  the  end  of  the  fiscal  year.  They  discharge  through 
1,1 1">  feet  of  10-inch  cast-iron  pipe  to  a  drainage  ditch  leading  into 
Manzanilla  Bay.  House  connections  and  the  installation  of  modem 
plumbing  in  aU  dwelling  houses  in  Colon,  as  required  by  the  sanitary 
regulatinns,  was  in  active  progress  at  the  end  of  the  fiscal  year  by  the 
ownci-s  of  the  houses.  The  filling  in  of  land  by  the  lessees  of  the  land 
in  Colon  was  carried  rapidly  forward  during  the  year,  and  this  work 
should  be  completed  early  in  1908.  This  work  is  rapidly  revolution- 
izing the  appearance  and  sanitary  condition  of  Colon, 


Preliminary-  worK  was  started  on  July  20,  1906,  under  difficulty,  as 
tho  rainv  season  wjis  at  its  height.  The  laving  of  sewers  was  followed 
closely  by  [>aving  gangs,  at  times  the  sewer  workers  being  only  400 


,-^^ 


REPORT    ISTHMIAN    CANAL    ( 


63 


feet  ahead  of  tlio  pavers,  Aa  the  work  progressed  the  10-inch  main 
had  to  be  lowered  1  foot  for  a  distance  of  700  feet.  The  work  was 
completed  on  Septemher  2;f  and  Front  street  opened  for  traffic  on 
September  20,  1906,  Tho  following  tabulation  ahows  brick  pavement 
laid  in  Colon; 

Brick  pavement equsrv  yurJs..  0,031 

.  Curb Hucwftel..  3,211 

Hoodor  for  brirk  pavement  curb T do 2,010 

Excavation do ^500 

The  following  is  a  summary  of  work  on  Colon  streets  during  the 
fiscal  year: 

Combination  curb  and  gutter linear  fpcl..  3(i,993 

Macadam .' equarc  yards..  43, 104 

Earth  fill cubic  yarda.,  16.263 

Grading do 2, 218 

EKcavation  tor  curb  trenctt linoar  foot. .  15,  BOO 

Cod  CTptc  bead  n  constructed do 7,966 


S^xteen-inch  galvanized-iron  pipe  was  laid  on  Eleventh  street,  from 
Bolivar  to  the  beach;  Ninth  street,  from  Front  to  the  beach;  Seventh 
street,  from  Front  to  the  beach;  Fifth  street,  from  Front  to  the  beach. 
In  addition,  the  following  vitrified  pipe  was  laid  on  macadamized 
streets:  Six-inch  pipe,  120  feet;  8-inch  pipe,  502  feet;  lO-inch  pipe, 
130  feet;  12-inch  pipe,  112  feet;  16-inch  pipe,  931  feet;  total,  1,795 
feet, 

BOASe,  ANCOH   ANB  VICINITY. 

Shortly  after  July  1,  1906,  tho  Sabanas  road  was  completed,  its 
crusher  removed  to  quarry  near  Detention  Hospital,  Ancon,  and  road 
built  from  Panama  Railroad  station  to  the  Tivoli  Hotel.  Road  con- 
struction has  gone  on  throughout  the  year  in  the  vicinity  of  Ancon, 
and  roads  have  been  laid  out  and  graded  for  the  new  town  at  Sosa 
and  East  La  Boca,     Following  is  a  detailed  table: 


To  July  1. 
ISOS. 

'",»'■ 

ToUI. 

""S 

UntarfttI 

^""V"& 

S 

23,070 

23,738 

B  eommpncement  of  the  fiscal  year  the  new  Bystcm  waa  _ 
tically  complete  ttiroughout  the  grounds,  water  heingf  supplied  tern* 
jiorarily  from  the  old  French  pumping  plant.  Dunng  thp  year  », 
pumping  syst«ra  has  be«n  installed.  This  consists  of  two  Si  by  10  by 
12  duplex  pumps,  supplying  a  50,000-gailon  elevated  st«el  tank  on. 
Aneon  Ilill,  and  a  boileT  plant  consisting  of  two  125-horse power  boilers. 
From  this  boiler  plant,  which  is  located  noar  the  railroad,  steam  is 
led  to  the  TivoU  Hotel,  the  Ancon  laundry,  Ancon  Hospital,  and  the 
pumps.  The  tank  to  which  these  pumps  oiwrate  has  an  elevation 
above  sea  level  of  265  feet.  This  is  known  as  the  "high-service  system 
of  Ancon."  It  is  b^-passed  by  one  valve  into  the  low-servico  system, 
serving  Ancon  section  and  Tivoli,  so  in  caSe  of  fire  the  ttressurc  of  the 
lower  system  can  be  increased  by  about  100  pounds,  tnusfumisliing 
aniple  fire  protection  to  the  sections  in  question. 

During  tno  year  there  has  also  been  installed,  and  will  he  in  opera- 
tion dunng  the  early  part  of  July,  a  filtration  plant^  filtering  water 
through  sand  beds  under  pressure.     It  has  a  capacity  of  1,500,000 

fallons  per  twenty-four  hours,  and  will  fumiah  filtered  water  to 
anama,  Ancon,  T^ivoli  Section,  and  La  Boca. 
Tlie  following  table  shows  the  condition  of  the  Ancon  waterworks: 
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ANCON   8KWKRAGE   STBTRM. 


During  the  year  the  sewers  have  been  extended  as  required  to 
Tivoli  Hill.  Gobler's  Knob;  also  to  labor  camps  in  the  vicinity  of 
Ancon.     The  following  table  shows  details: 


\Mtrlfled  pipe; 

4-ixich linear  feet . 

6-lnch do. . . 

8-inch do. . 

12-inch do.. 


Houae  connections . 

Gonorete  manholes: 
4-foot  diameter 
S-foot  diameter 


Prior  to 


July  1, 
Jiilv  1       W?'  ^^ 


1,031 
6,025 
1,331 


40 
29 


Total, 

Jaly  1, 

1907. 


• 

104 
5,540 

39 

1,135 

11,565 

5,943 

30 

8.3S7  I      10.295 


52 
33 


18,682 


92 

29 
33 


LA    BOCA. 


The  water  and  sewer  system  at  La  Boca  was  extended  to  meet 
growing  demands  during  the  fiscal  year,  as  follows: 


Cast-iron  pipe: 

3-inch linear  feet . . 

6-inch do 


Wrought-iron  pipe: 

l-mch do 

l^inch do 

2t-inch do 

3-inch do. . . 

4-inch do... 

6-inch do. . . 


House  connections. 

.Hydrants 

'Hose  valves 


8EWKM. 

Vitrified  pipe: 

4-inch linear  feet . . 

6-inch do — 

8-inch do. . . . 


House  connections 

Concrete  manholes,  3f-foot. 


Prior  to 

July  1, 

1906. 


Julyl, 
1906,  to 
July  1, 
1967. 


Total, 
July  1, 
1907. 


1,493 
13,098 


260 
380 
493 
938 
G08 
1,116 


G21 


36 

10 

9 


1,3S7 
1,372 
704  ! 


3.463 


3.234 

3.855 

6 

42 
10 

45 

54 

165 
15 

1,552 

1,387 

704 

180 

3,643 

37 
9 


39 
9 
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The  water  system  at  this  point  was  extended  during  the  fiscal  year 
to  meet  the  growing  conditions  of  this  camp. 

A  sewer  system  was  installed  in  tlie  labor  cEunp  at  Ji^ast  Corozal, 
carrying  the  aeWage  into  the  adjoining  swamp. 

The  following  table  shows  in  detail  t' 
of  the  fiscal  year: 


1  the  conditions  as  of  the  olosC 


Prior  to 
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At  Miraflores  the  only  work  done  consisted  of  minor  repairs  to  the 
old  Kniich  wiiter  and  sewerage  system. 
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PBDRO   laOUBL. 


At  the  commencement  of  the  fiscal  year  waterworks  and  sewer 
system  were  complete.  The  former  consisted  of  old  French  3-inch 
cast-iron  pipe  which  had  been  taken  up  and  relaid.  Owing  to  town 
extension,  a  4-inch  line  was  laid  and  a  new  system  installed.  Details 
of  the  work  done  are  as  follows: 


Cast-iron  pipe: 

2i-liich linear  feet. 

3-inch do . . . 

4-inch do... 

d-lnch do... 


Wrought-iron  pipe: 

If-inch do. 

2-Inch do. 


House  connections. 

Hydrants 

Hose  valves 


SIWKRS. 

Vitrified  pipe: 

4-lnch linear  feet. . 

6-Inch do — 

8-inch do — 


Cast-iron  pipe: 

6-inch do.. 

8-inch do... 


Prior  to 
1906. 


Hpase  connections. . 
Concrete  manholes: 

4  feet  diameter.. 

3)  feet  diameter. 


GO 
1,4G4 


IW 


1,704  ! 


21 

"h' 


945 
2,198 
1,732 


4,875 


24 


24 


21 
20 


^S^lk      Total, 


32 

92 

1,464 

1,637 
166 

1,687 
340 

1.835     3,539 

1,067     1,067 
216      216 

1,283     1,283 

35 
1 
8 


20 
3.398 
1,252 


4,670 


56 
92 


148 


33 


15 


About  500  feet  of  road  near  the  old  station  has  been  graded. 


56 

1 

14 


965 
5,596 
2,964 


9,545 


80 
92 


172 


54 

20 
15 


PEDRO   MIO'JEL  CRUSHER. 


The  crusher  in  operation  at  the  commencement  of  the  fiscal  year 
was  continued  until  November  26,  1906,  when  it  was  dismantled  and 
shipped  to  Rio  Grande  Superior,  whore  it  was  installed  and  is  now 
operated.  Previous  to  its  removal  and  during  the  fiscal  year  it 
crushed  13,362  cubic  yards. 


PARAISO. 


On  account  of  the  low  pressure  obtainable  from  the  present  gravity 
system  in  the  upjyer  part  of  the  town,  a  15,000-gallon  tank  was  placed 
at  elevation  240,  to  be  supplied  by  a  pump  located  in  the  machine 
shops  and  operated  by  the  mechanical  department.  The  following 
is  a  smnmary  of  the  work  done: 


r 
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This  camp  was  formerly  connected  by  2-inch  wToughl^iron  line 
aeroBS  the  canal.  In  order  to  furnish  bpticr  supply,  a  4-inch  wrougjit- 
iron  line  has  been  extended  from  the  Paraiso  system.  A  sower  system 
has  been  aiithnri^^d,  but  no  pipe  laid  as  yet.  The  following  table 
showa  the  work  accomplished  during  the  year: 


I 


■sii 


1  yrom  ParalHo  i 


For  II  i;eneral  description  of  tliis  reserv-oir,  see  previous  annual 
reporls.  'Hk-  dmJTDiKe  nrni  of  this  reservciir  iiniounlw  to  2,015  acres. 
Tlie  r.-M'iv.iir  iiscif  jtt  tlie  liif,di- water  line  covered  .59  aen-s.  The 
cIcvHtioii  iiliove  nican  tide  of  tlie  sj>i]hvay  is  2;i2.'2  feet.  Tlie  capacity 
of  tlie  reservoir  !)elwi'eTi  elevation  232.2  and  the  lowest  reached  during 
the  yonr,  2i:i.f).".,  is  2) S,L>:i( ),()()()  fiallons.  In  January  a  Ifi-inch  Yen- 
tun  Tuetcr  WHS  LDstiillcd  t<i  rep;ist{T  all  water  pas.«i!!g  from  the  Kio 
(irande  reservoir.  AMk-ii  it  was  installed,  the  water  in  thi;  reservoir 
was  at  eleviilioii  2.'?2.1l).  In  the  suceeedius  14!)  tiays  the  water  in  the 
reservoir  fell  Ut  '2\:S.:).'>.  Tlio  consumption  as  indicated  by  tlie  nicler 
during  this  period  was  2'J;(,5iy,0U0  gallons,  or  about  2,010,000  daily. 
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The  capacity  of  the  reservoir  betwBen  these  two  elevations  is 
248,230,000  gnllous.  The  inflow  to  the  reservoir  in  excess  of  evaj)o- 
ration  and  leaks^  during  the  period  of  149  days  was  therefore 
51j361,000  gallons.  This  reservoir  is  connected  with  Panama  and  all 
points  south  of  Rio  Grande  by  a  Ifr-inch  main,  which  supplies  all 
points  between  Rio  Grande  and  the  Pacille  Ocean.  In  adaition,  by 
pumps  located  at  Ciicaracha,  the  towns  of  Rio  Grande  and  Culebra 
and  a  part  of  the  Culchra  di\-ision  are  supplied  with  water  from  the 
Rio  Grande  source.  There  was  also  installed  in  the  city  of  Panama 
a  Venturi  meter  to  measure  all  water  passing  into  that  city.  Tliis 
meter  indicated  a  total  consumption  of  198,412,000  gallons  for  a 
period  of  272  days,  an  average  daily  consumption  by  the  city  of 
Panama  (and  upon  which  revenue  is  collecte^l)  of  approximately 
729,000  gallons.  The  difference,  1,.319,783  gallons  per  cfav,  was  used 
within  the  Zone  for  canal  purposes.  Two  million  forty-eight  thousand 
seven  hundred  and  eighty-three  gallons  is  the  estimated  daily  oiitHow 
from  October  2,  1006,  the  date  of  the  installation  of  the  meter  in 
Panama,  to  June  30,  1907.  Hio  Grande  reservoir  was  highest  Decem- 
ber 4,  1906,  when  the  water  reached  a  point  3  feet  6  inches  above  the 
spillway.  It  was  lowest  on  June  10,  1907.  The  new  work  carried  on 
during  the  year  at  the  reservoir,  in  addition  to  its  maintenance  and 
the  installation  of  a  Venturi  meter,  consisted  of  strengthening  the 
dam  by  the  completion  of  two  masonry  piers  and  completing  the  spill- 
way. During  the  coming  year  it  is  intended  to  place  flashboards  in 
the  spillway  at  the  end  or  the  rainy  season,  and  thereby  increase  the 
storing  capacitv  approximately  75,000,000  gallons. 

A  drainage  ditch  3,260  feet  long  has  also  been  built  alongside  the 
Panauta  Railroad  to  prevent  the  pollution  of  the  reservoir. 

On  June  1,  owing  to  the  extremely  prolonged  dry  season,  it  became 
necessary  to  install  temporary  pumps  upon  a  float  in  the  reservoir  for 
the  purpose  of  pumjiing  water  nito  the  screen  chamber  at  an  elevation 
higher  than  could  be  had  from  the  reservoir  by  gravity.  Tliia  was 
necessary,  not  on  accoimt  of  the  shortage  of  water,  but  because  the 
pumps  at  Cucaracha  have  a  suction  lift  limited  to  elevation  216. 
When  the  reservoir  drojis  below  this  point  these  pimips  would  not 
operate.  On  June  19,  the  reservoir  having  risen,  it  was  unnecessary  to 
operate  the  pumps  on  float  any  longer. 


1 


At  the  end  of  the  year  ]  906  it  became  necessary  to  abandon  the  stone 
crushers  erected  by  this  division  at  Pedro  Miguel  on  account  of  the  site 
being  required  for  active  operations  of  the  Culebra  division,  excavation 
department.  After  an  examination  of  the  ground  at  various  points 
for  good  rock  it  was  determined  to  place  tne  crusher  plant  at  Rio 
Grande.  This  was  started  in  the  early  part  of  July,  1906.  Tlie  first 
installation  consisted  of  two  French  jaw  crushers  that  had  been  used 
at  Pedro  Miguel.  Later  on  the  demand  for  stone  became  so  much 
^eater  that  a  No.  5  crusher  was  installed.  The  demand  speedily 
mcreased  until  it  became  neces-sary  to  install  a  second  crusher,  No.  5 ; 
thus,  this  plant  at  the  present  time  consists  of  four  crushers.  The 
total  output  during  the  year  was  49.512  cubic  j'ards.  At  the  present 
time  the  output  averages  10,000  cubic  yards  permonth.  At  the  begin- 
ning this  quarry  required  a  considerable  amount  of  work  for  strippmg, 
but  as  it  was  one  of  the  few  points  on  the  Isthmus,  and  aspecially 
because  it  was  located  atthesunmiit  of  grade  of  Panama  Railroad,  and 
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as  the  supply  uf  trap  rock  uf  tbe  beet(|ualitf  vaa  praC'ticallv  ioaxhuist- 
ibte,  il  watt  Hocidvl  to  develop  tliu  quarr>',  wliiui  would  Wnish  ti«p 
rock  Ht  any  oc«ded  rato  during  the  construction  of  the  canal. 


riui  •trm.r  (ctrutBRA,  KvrEicrsiaK,  iJtn  nio  oiuxpK.) 
Owing  to    mcreaaed  demand  on  the  wau>r  supply  at  Cutebim,  it 
Ixvaini'  necn«(ar>'  bi  increvi/^-  thu  purupiug  capscitv  of  the  Cucaracha 

CuiiijH!,  from  wHich  tliiwc  poinU  arc  su|)plicd.  Fonmerly  there  had 
eeii  one  8}  by  10  by  13  duplex  pump.  Tliis  was  ivplucM  by  two  10 
by  11  by  16  old  i>uinps  ou  tuuid  and  which  were  overhauled.  The 
avcragt^  amount  of  water  pumf>ed  daily  by  these  pumps  is  3aO,000  gal- 
lon«.  Tluj  boiiiT  plant  iiutalltHl  consists  of  two  locomotive-tvpe  boil- 
ers of  125  horsepower.  The«c  pumps  take  water  by  suction  Jrom  the 
main  leading  from  Rio  Grande  to  Panama  and  lift  it  to  Ihc  top  of  the 
hill  at  Enterpiw,  from  which  point  it  flon's  by  eravity  to  the  lower 
aurfa<!c  of  Ciilebra.  There  was  installed  for  the  higheen-iee  of  t'ule- 
bra  during  Uie  year  a  station  pumping  to  the  Mount  Zion  reservoir,  the 
eievtttiuii  of  which  is  545f(!«t.  which  has  a  capacity  of  5.'15,000  gallons 
and  f  iirni.thea  the  water  supply  and  tire  protection  to  the  higher  narta 
of  Cull-bra  liJII,  This  plant  consists  of  three  upright  boilers  ana  one 
duplex  pump  SJ  by  10  by  12.  A  second  pimip  is  now  Ix'ing  installed. 
Th(^  Mount  ^ion  pumping  station  pumps  daily  approximately  160,000 
gallons.  At  the  time  of  installing  this  pumping  station  a  distilUog 
plant  was  also  put  in  operation  at  the  pump  house.  From  this  plant 
distilii-d  water  is  furntaticd  for  Culebra  and  Kio  Grande,  the  daily  con- 
sumplion  l»oing  1,200  gallons.  During  the  year  there  has  been  com- 
plete<l  in  the  Culebra  district  the  foUowmg  new  conslruction  work: 
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CAtlACBO  itKeEnvotR. 


This  reservoir  has  been  built  for  the  purpose  of  supplying  Empire, 
Culebra,  aiid  Las  Cascadas  with  water.  It  is  built  upon  the  Camacho 
Creek  at  a  point  about  a  mile  south  of  Empire,  The  dam  has  a  crest 
elevation  of  365  feet  above  tide  level.  The  reservoir  area  is  38  acres 
and  the  drainage  area  592  acres.  The  capacity  available  for  con- 
sumption is  258,000,000  gallons.  The  dam  consists  of  a  reenJorced 
concrete  core  wall  extending  from  hill  to  hill,  heavily  backed  on  both 
sides  with  clay  fill.  The  wasteweir  for  dam  is  carried  through  the 
hills  to  the  right  or  east  of  the  dam.  This  wasteweir  is  60  feet  in 
width.  The  total  height  of  the  dam  is  70  feet.  The  construction  of 
the  dam  was  started  during  the  Gscnl  year  ending  June  30,  1906.  The 
system  of  mains  leading  from  the  dam  to  Culebra,  Empire,  and  Las 
Cascados  has  been  completed,  and  at  the  end  of  the  present  rainy  sea- 
son this  dam  will  be  in  fidl  operation  thereby  eliminating,  to  a  large 
extent,  the  pumping  now  required  at  Cucaracha,  Empire,  and  Las 
Cascadas.     The  following  table  shows  the  material  used  in  the  dam: 
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Tlii>    followLug    table    shows   work    complvt^l    at    Empiro   and 
CsmtLciio  during  the  year: 
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At  the  beginning  of  the  year  the  temporaij  system  installed  by 
the  PaTiaina  liftilroad  was  aDandoiied  as  insufficient  for  the  growing 
population  and  a  new  system  was  authorized  and  laid  out.  A  tem- 
porarj'  supply  is  obtained  from  three  pumps  located  north  of  the 
canal  <ut  on  the  Bas  Obispo  River  and  three  vertical  boilers  from  old 
French  stock.  A  double  main  runs  across  the  canal.  In  addi- 
tion to  the  pipe  mentioned  in  tables  appended  hereto  there  is  a  com- 
plete system  of  10-inch  mains,  connected  to  various  water  tanks 
erected  by  the  Culebra  division  but  which  are  supplied  with  wafer 
from  the  pumping  system  installed  by  this  division. 

The  sterilizer  was  replaced  in  May  by  a  standard  condensing  plant, 
sii|>pHed  by  the  steam  from  air-compressor  plant. 


Tbc  ivntor  and  sewer  system  is  practically  as  it  was  last  year. 
Additional  connections  have  been  made  as  buildings  were  erected. 
Tlic  pumping  slntion  reconstructed  during  the  year  now  consists  of 
tw"  duplex  piiinpH,  Si  by  10  by  12.  In  road  building  figures  are 
given  hereinafter,  and  Cami>  Elliott  is  included  in  Bas  Obispo. 


r 


^ 
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CHAQRB8IT0. 


A  S-inch  line  was  connected  to  this  camp  with  Bas  Obispo  supply 
during  the  year.  The  sewer  connects^  with  baths,  water-closets, 
kitchens,  and.  hospitals,  and  the  outfall  is  in  the  Chagres  River. 

SANTA  CRUZ. 

Water  was  supplied  to  this  camp  in  March,  1907.  A  2}-inch  line 
was  laid  across  the  Chagres  to  the  main  at  Matachin  from  the  Gor- 
gona  system  which  ended  near  the  old  railroad  station!  A  sewer  line 
has  been  located  and  approved,  but  the  pipe  has  not  yet  been 
received. 

GORGONA  MACHINB  SHOPS. 

A  comolete  inside  fire  system  has  been  authorized  and  installed  in 
the  car  snops,  planing  mill,  erecting  shed,  storehouse,  and  machine 
shop.    A  complete  system  of  sewers  for  the  shops  has  been  built. 

GORGONA. 

Owing  to  increased  demand  on  water  supplv,  the  storage  capacity 
of  the  Carabali  dam  has  been  increased  from  rorty  millions  to  eighty- 
five  millions  by  raising  the  dam  10  feet. 

A  condensing  plant  has  been  in  operation  for  the  past  eight  months 
in  connection  with  the  pumping  station. 

A  sewer  line  to  the  new  town  is  now  under  construction. 

CABALLA   VIEJO. 

Water  is  supplied  to  this  camp  from  Gorgona,  and  sewers  have 
been  installed  discharging  into  the  Chagres. 

JUAN   GRANDE. 

Water  is  supplied  to  this  camp  from  Gorgona. 

MAMEI. 

Water  is  supplied  from  Gorgona  system.  Work  on  sewers  has  not 
yet  been  started. 

SAN    PABLO. 

A  rain-water  tank  has  been  erected  for  use  of  engineering  depart- 
ment. 

TABERNILLA. 

A  complete  new  system  of  water  has  been  installed  with  the  excep- 
tion of  the  pumping  station  and  the  lines  from  the  pumps  to  the  tank. 
A  fire  protection  svstem  has  also  been  installed.  A  2  J-inch  line  runs 
to  Camp  La  Voi,  about  a  mile  north  of  town. 

The  sewer  system  has  been  completed  with  the  exception  of  a  short 
line  to  the  new  camp  on  the  west  side  of  the  railroad  track. 

GATUN. 

A  6-inch  cast-iron  pipe  line  has  been  laid  from  the  new  town  site 
to  the  site  of  the  proposed  pumping  station  on  Gatuncillo  River.  A 
6-inch  ^alvanized-iron  main  has  been  laid  through  the  entire  town 
connecting  all  white  quarters.  A  fire  protection  system  has  been 
installed.  A  permanent  distilling  plant  was  erected  near  the  50,000- 
gallon  tank.  A  complete  sewer  system  has  been  laid  out  and  author- 
ized.   Foundations  were  laid  for  tjie  erection  of  a  400,000-gallon  tank. 


f 
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BA§    OBISrO  CBVSllKK. 

During  the  operation  of  this  crusher  by  this  division  from  October 
1,  1906,  to  January  15,  1907,  the  output  was  increased  from  105  cubic 
yards  per  day  to  over  800  cubic  yards.  On  the  latter  date  the  cnisher 
was  turned  over  to  the  Culebra  division. 
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Qiaiaoterof 
2iukt«rlal. 


Home  Gonneotlons . 
Do 


Bise. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Hose  connections 

Do 

Do 

Do 

Do 

Water  fuuoets.... 

Do 


Do 

Do 

Do 

Do 

Fire  hydrants. 
Do 


Tanks. 
Do. 
Do. 
Do. 


Do. 
Do. 


Do. 
Do. 

Do. 
Do. 


Do. 
Do. 


Water  column. 

Do 

Do 

8tandpii>e8 


Town. 


LasCascadas. 
Btiena  Vista.. 
Bas  Obispo. . . 
Camp  Elliott. 

Oamt)oa 

Chagresito... 
Haut  Obispo. 
Santa  Cruz... 

Matachin 

Gorgona 

Jamaicatown. 
Cabulla  Vicjo. 
Juan  Grande. 

Tabemilla 

Gatun 


50M.... 
8  by  14. 
8  by  15. 
8  by  8.. 


Las  Caflcadas. 
Santa  Cruz... 

Qoifrona 

Tabemilla.... 

Gatun 

Las  Cascodas. 
Bas  Obispo... 
Chagresito... 

Matachin 

Santa  Cruz... 

Tal«rnillii 

Matachin 

Gorgona 


8  by  8. 
fiOM... 


Las  Cascadas. 

do 

do 

....do 


Baa  Obispo. 
....do 


50M Matachin. 

8  by  8 Gorgona.. 


8  by  13. 
8  by  16. 


8  by  8. 
50M.. 


Tabemilla. 
do 


Gatun. 
do. 


I.as  Cascadas. 
Bas  Obispo. . . 

Gorgona 

Gatun 


Prior  to 

July  1. 

1906. 


JiUy  1, 

1906. to 

July  1. 

1907. 


Totol 

July  1, 

1907. 


Nujnber. 
10 
3 
64 
36 
10 
11 


yumber. 
160 

45 
20 


92 
17 
12 


14 


260 


11 
1 


12 


22 
19 
25 

lOQ 
36 

106 
49 
12 
11 
90 

137 

834 


40 

6 

13 

23 

27 

24 

2 

9 

2 

12 

17 

2 

22 


1 
I 
1 
2 


Number. 

170 

48 

84 

36 

32 

30 

25 

102 

36 

198 

66 

24 

11 

104 

137 


1 
2 


4 

1 


1 
1 
4 
2 


1,103 


40 

6 

13 

23 

27 

24 

2 

9 

2 

12 

17 

2 

22 


1 
2 
1 
2 


11 
1 


12 


1 
2 


1 
1 


4 

1 


1 
1 
4 

2 


ROADS. 


During  the  fiscalyear  3,130  linear  feet  of  road  have  been  built  in 
Las  Cascadas  and  Wnite  House  district,  3,886  in  Bas  Obispo,  7,600  in 
(3orgona,  and  9,200  in  Gatun  district. 


BRAZOS  BROOK  WATER  SUPPLY. 


This  supply  furnished  Cristobal  and  Colon.  From  January  25  to 
May  25,  1907,  Mindi  diversion  also  furnished  water.  The  reservoir 
was  completed  in  December,  1906.  The  following  table  shows  the 
amount  of  material  handled: 
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^?t:^\"^^^ 

TaUIJDlrl. 

"•"■;,"& 

The  area  of  the  reserroir  as  completed  ia  122  acres.  The  area  of  the 
wateraht'd  is  638  acres.  High-watpr  clevatiDii  is  45.1,  At  this  ele- 
tion  the  capacity  of  the  reservoir  is  435,000,000  gallons,  On  July 
30,  I!l07,  til*  elevation  was  38.2,  with  a  rapacity  of  U.5,6!ll.000 
gallons. 

The  rainfall  at  Brazos  during  th^  year  was: 

Janusuy 2.06 

February 91 

March l.W 


July 20- B2 

Au(iu8i 16.^5 

SepU'inber H.61 

Ocrober 1B.« 

Koveinber 23.M 

December IB.  17 


April.. 
May... 


On  February  23,  1907,  800  pounds  of  copper  sulphate  were  dis- 
trilmtcd  in  the  rp9er\'oir  in  order  to  kill  the  vegetable  growth.  In 
three  days  the  growth  had  disappeared. 


two  punip»  and  two  80-horsepower  boilers  were 


During  the  i 
installed. 


Filtration  plant  similar  to  that  installed  at  Ancon  and  described  in 
section  devoted  to  that  place  in  this  report  was  installed  at  Mount 
Hope  and  will  be  in  operation  during  July. 


Two  miles  of  gravel  road,  SJ  miles  of  gravel  path,  and  two  concrete 
bridges  linvo  been  built  in  the  improvement  of  this  place. 


The  following  meters  were  installed  in  connection  with  the  Brazos 
Brook  wilier  supply;  N'o.  I ,  '20-ineh  Venturi,  Mount  Hope,  registering 
annmnl  <if  outllow;  No.  2,  '2-incli  Crown  meter,  at  Union  Oil  Company; 
Nil.  o.  !0-i[ii'li  \'fiiUiri,  cKnirTiissary,  registering  water  used  in  Cristo- 
bid;  N'l.  4.  lO-iiicli  \'cTituri,  registering  Pananiii  Railroad  coiisump- 
lioii;  Nil,  ."),  system  of  Crown  meters  at  Colon  Hospital;  No.  0,  127 
metiTs,  S-iiicli  (Crown),  for  private  connection;  No.  7,  8-inch  Venturi, 
at  dry  dock. 
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CBDIOBAI.  WATVK  SBKT1CE. 

ConnecUons  were  made  to  dock  11.  ice  plant,  bakery,  and  laundry. 
FooF-inch  connections  were  made  to  supply  dapets  with  water. 
Foitj-two  house  connections  were  put  in  and  26  fire  hydrants  in- 
stalled. 

CamOBAI.  AUXnJART   WATBK  SUTPLT. 

The  old  4-inch  line  of  the  Panama  Railroad  was  torn  up  and  6-inch 
main  laid  from  Mindi  pumping  station  to  the  dry  dock  and  to  the 
Cristobal  in%chine  shops.     This  6-inch  main  is  8,500  feet  in  length. 

mmroBAL  sbwbrage  SYmrcM. 
I 

Sewers  were  constructed  in  Camp  Bierd  and  to  the  machine  shops 
and  Cristobal  market,  requiring  the  following  material: 

Liner  r  fett.  Llnmr  k^U 


G-inch  vitrified  pipe 2,477 

^inch  ^-itrified  pipe 459 

10-inch  vitiifiea  pipe 311 


15-inch  vitrified  pipe 1 ,  348 

20-inch  vitrified  pipe 327 

10-inch  ca5t-iron  pipe 207 


CRISTOBAL   ROAI>8. 

The  amount  of  road  work  completed  to  date  in  Cristolml  has 
required: 

Grading cubic  Mirda. .     6, 952 

Earth  fiU •. "do....     3,lXK> 

Macadam  spread pquan*  j-anl*. .  23. 463 

Concrete  curb  and  gutter linear  fei^t . .  20»  187 

Open  drains do 900 

Catch  basins 12 

MOUNT  HOPK   ROAO. 

This  road  connects  Cristobal  with  Mount  Hope.  To  date  SO  per 
cent  of  the  work  has  been  complotod. 

KIRK   PROTKCTION. 

At  the  time  of  the  last  annual  report  87  lire  plugs  wore  in  use.  Since 
that  time  27  have  been  installed,  and  the  following  table  shows  how 
they  all  are  distributed: 

Colon '. 12 

Beach  road 13 

Colon  Hoepilal 1 10 

Wireless  and  quarantine 6 

Canal  Zone: 

Dry  dock 9 

Mount  Hope 8 

Cristobal 2() 

Tbtal 114 


r 


7f*  REPflKT    IMTHMIAN    (^ANAL   trOMMIKSlOlT, 

An  aiLxiliary  fire-protection  Byst«m  has  been  laid  as  follovB. 

Mo<inl  Snx  tlorthotitc.—h  8-tucll  laU'Hl  wm  laid  from  the  2&-uic)i  nuiiii  uiut 
twenty-four  2j-meh  hc«i>  eonnriptioiia  mndc 

L>Ty  dode. — Two  2^in(-)i  coiuiwlione,  madp  from  e-inch  lateral. 

Dock  Si. — Six-iiMil  UiUnl  aupplii-s,  lifti«ii  21-iat.-h  connectbiu. 

Dori  II. — Fourteen  2J-inrh  connwlionB  were  ijiatidliij.  In  vicinity  of  ice  plnut  a 
fin'  t'istf^m  ur  sump  was  conetruclpil  well  below  aca  level  and  connected  with  thn  bsy 
by  a  16-inch  pip^  for  ubh  iu  case  of  oinrr^ncy. 

Commiunry. — Twelve  2i-iBch  cnnnpctioni  were  installed. 

ifidieal  ttore,  OoUm  lit»^1al. — Twnlve  21-iach  hosD  mnnixtiona. 

Fire  put. — This  pier  cxteade  aUiut  25  ^el  over  tlie  ivst<-r  at  the  nortticni  end  of 
Ikioecvcit  ftvenup,  CriBtolxil.  un"!  a  C-inch  eat'tion  pipo  with  l-iucli  rtiluct'f  1*  atlachwd. 
Fire  engine  can  be  run  out  on  Ibin  pii-r  in  case  ol  emerg^nry.  « 


Aj\  inspector  locates  aud  reports  leakB  and  inspects  all  plantt;  and 
buildings  connected  with  the  water  supply  at  least  twice  a  week. 


The  labor  supply  has  been  ample  to  meet  the  demands  at  all  times. 
The  superiority  of  the  European  laborer  over  the  West  Indian  laborer 
has  been  very  apparent.  Tliere  is  given  jierewith  a  statement  show- 
ing the  average  number  of  employees  dunng  the  present  fiscal  year. 


Dallrx 


3.30S 

3.000 


Frbrusry.. 
Mnrch 


Lvi'iutRi  dully  tot  ;ui 


Through  the  rourtosy  of  the  Department  of  A^eulturc,  Dr.  Karl 
K.  Kellonnan,  physiologist  in  charge  of  the  Bureau  of  Plant  Industry, 
vit;ite<l  the  liio  tjrande  and  Mount  Hope  reservoirs  in  February,  1907, 
treiitod  tliem  with  copper  sulphate,  and  made  an  exhaustive  report  on 
(Iicin,  'I'liis  report  states  that  the  water  supplies  on  the  Zone,  as 
cxariiincd  by  liirn  in  Fehriiivrv,  1907,  were  in  very  excellent  condition 
from  a  bai-l<'rii)logical  standpoint.  An  assistant  from  the  Depart- 
ment nf  Agriculture  110.=!  been  engaged  to  remain  on  the  Isthmus  for  a 
year,  in  making  a  study  of  the  treatment  of  water  supply.  He  will 
take  up  Ills  duties  during  the  month  of  September, 


^H        Statement  of  cxpatdilnrei  /< 

^1  Work. 

Puunu  wkCenrorki  Hnd  ■Dwera. 
AneoD  and  TItoU  water  lopplr  an 
La  Boca  watisr  ■uppjy  BUd  mint 
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Statement  of  etpaidU' 

munmj 

UauiUL      LkbOTi 


Corouii,  Fsdro  Mlcuel,  and  Panilw  wi 

Cuubra  ntot  ac^mir  uh)  aewsn 

Empin  and  Cnaaoio  wataiwo  Ac  &» 
!«•  Caacadaa  vaUT  nppl;  and  Kvei 
Baa  OMipo  water  tuppv  and  temn 


Ctrioo  wateTvDrIn  ar 


i,ue.ii 

lfl,l7a« 
17, 133. M 

18,037.  20 

x'.tM.  01 
10, una  IK 
M.  Til.  31 
13,227.  M 
U,IIS.« 


Pedro  HlgiMl  cruahar 

Baa  Olilapo  onuhar 

AtwoD,  TlvoU,  La  Booa,  Bonta  Rou,  e 


OatuD  rottdn 

BaaObtipoand  Oargonaroada — 
Cililobal  and  Hount  S^n  madf . . . 


>n,aifl.8a 

U.tSLU 

i,4ei.n 


AUI,gS 
10.1167.  H 

I3,»W.g7 
t,9M.ta 

a.  07a  87 

10,71121 
3,9U.4S 

S,S33.3U 
«,M3. 37 
39,467,31 

MRM 

lioog,  14 


1 
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IHTIRION    OP   MOTIVE    POWER   AND    MACHINERT. 

The  mechanical  division  commenced  the  fiscal  year  with  old  shops 
at  Cristobal,  Gorgona,  Empire,  and  Paraiso,  engine  houses  at  Lino 
and  Ciicuracha,  and  air-compressor  plants  at  Rio  Grande  and  Empire. 

During  the  year  work  was  commenced  on  new  shop  plants  at  Empire 
and  Paraiso,  the  old  plants  having  been  continued  in  service  prac- 
tically as  left  by  the  French,  wholly  inadequate  to  the  demands  and 
impossible  of  alteration  to  meet  same. 

The  plant  at  Empire  is  especially  designed  for  the  maintenance 
and  repair  of  steam  shovels  and  steel  dump  cars,  and  that  at  Paraiso  for 
light  repairs  only  of  practically  all  of  the  equipment  at  the  south  end 
of  the  cut.  When  completed  they  will  be  equipped  with  modern 
machinery,  which  is  now  being  installed.  The  Empire  plant  is  to  be 
operated  by  electric  motors. 

Owing  to  the  opening  up  of  new  centers  of  work  and  the  desira- 
bility of  being  able  to  take  care  of  the  running  repairs  of  rolling  stock 
in  close  proximity  to  its  workj  hmited  facihties  for  handling  equip- 
ment ana  making  running  repairs  are  being  provided  at  Pedro  Miguel, 
Rio  Grande  (to  replace  the  old  Cucuracha  engine  house),  and  Taber- 
nilla,  and  in  tlio  near  future  similar  facilities  will  have  to  be  provided 
at  Gatun  and  La  Boca. 


(tJntlt  Dgoember  M,  IWO,  thtnc  ibops  i 


H        the  IstI 
■  Four 

^^     brass  f  i 


Under  the  French  regime  they  were,  as  now,  the  principal  shops  of 
the  Isthmus.     They  consist  at  present  of  the  following  buildings: 

Foundry,  120  by  70  feet,  containing  3  cupolas,  core  ovens,  and  6 
brass  furnaces,  with  all  the  necessary  machinery  and  equipment  for 
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ruHking  800,000  pounds  of  gray  iron  castings  and  70,000  pounds  of  i 
brass  castings  Der  month  when  operating  to  their  full  capacity.  De- 
spite thfi  fact  01  the  higher  rates  of  wages  prevailing  here  and  the  dis- 
tance from  market,  these  castings  are  produced  at  a  cost  which  com- 
pares very  favorably  with  the  market  prices  of  same  in  the  Stales — 
1.  e.,  4  c*>nts  per  pound  for  iron  and  18  cents  per  pound  for  brass, 
including  all  Ubor  and  materiaj. 

Adjacent  to  this  building  ia  a  storehouse,  30  by  60  feet,  for  coro 
material  and  molding  sand ;  also  a  coke  bin,  13U  by  30  feet,  under  roof, 
and  a  pattern  storage  house,  30  by  75  feet,  for  the  storage  and  preser- 
vation of  patterns. 

planing  mill,  60  by  120  feet,  fuUj  equipped  with  woodworking 
machinery  and  tool^ 

Boiler  and  tin  shop,  90  by  288  feet. 

Erecting  shop,  covering  22  locomotive  pits,  each  division  70  by  22 
feet.     A  transfer  pit,  50  by  476  feet,  witn  strain  pmp('lli?d  transfer   , 
tabic  oO  feet  long.     Between  the  erecting  shop  and  the  transfer  pit  is 
a  platfctmi,  50  feet  wide,  running  the  entire  length  of  tlie  erecting  shop.  , 

Maciiine  nhop,  90  by  180  ftwt;  tool  room,  32  by  32  foot;  iron  rack, 
20  by  116  feet. 

Car-repair  simp,  carpenter  shop,  and  pattern  shop.     These  three 
shops  are  praclically  one,  being  cuntaiiicd  in  a  building  130  by  325 
'  feet,  in  which  arc  three  tracks  running  the  entire  length  of  the  build- 
ing, with  a  capacity  of  82  cars. 

In  this  some  shop  is  also  installed  one  160-horsepower  engine  and  , 
one   100-kiiowatt   generator- — sufficient  capacity  to   furnish  all  the 
lightjj  iiced(rd  at  the  shops  and  quarters  and  for  street  lighting;  ut 
Gornona  and  Matachin. 

nhicksiiiilli  sliop    00  by  32r>  ft^ot. 

Power  jilant,  50  by  50  feet,  containing  a  battery  of  six  200-hors©- 
jKiwcr  boilers,  from  which  steam  pipes  run  to  all  of  the  other  shop 
ouiJdiiitfs  where  stationary  engines  are  located. 

Paint  shop,  60  by  1 19*  feet,  opening  upon  a  platform  30  by  70  feet. 

(H[i<-e  building,  50  by  50  feet. 

Iiistrunient  repair  shop,  30  by  40  feet,  equipped  for  repairing  levels, 
trannifs,  current  meters,  fluviographs.  clocks,  watches,  and  other 
iTistnimciits  of  precision, 

Lavatories  and  latrines:  The  shop  is  well  equipped  with  lavatory 
illkI  hitriiie  facilities. 

Shop  yards:  The  layout  of  the  shop  yards  has  been  entirely  rear- 
iiin[r''a  iiti'l  the  tra<^kage  greatly  increased  so  that  it  is  ample  for  the 
j)lniit,  .Ml  of  the  buildings  of  this  plant  are  well  equipped  with  the 
macliiucry  iici-es.sary  for  the  character  of  the  work  handled  in  each 
one  of  (lie  dilVeront  departments  of  the  shop  plant, 

Tlie  division  of  material  and  supplies  has  two  storehouses  at  tliis 
lioJTit,  "lie  .'>0  by  200  feet  and  the  other  I.IO  by  250  feel,  with  ample 
storjit^c  jiliitfoniiM. 

This  sliop  plant  is  not  completed,  but  when  lliiishca  c.trlv  in  1!H18 
will  consist  of  the  following: 

()fli<'C  building  (romplcted),  30  by  55  feet. 
MachiTie  shop.  SO  by  224  feet. 
Boiicrshop,  100  by' 224  feet. 
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Erecting  shop,  14  pits,  80  by  362  feet,  of  ample  size  to  afford  clear- 
ance for  tne  handling  of  general  repairs  of  steam  shovels. 

Transfer  pit,  60  by  362  feet,  ana  a  60-foot  transfer  table,  operated 
by  steam. 

Car  shop,  100  by  405  feet,  containing  5  tracks,  with  a  capacity  of  40 
cars. 

Planing  mill,  70  by  225  feet. 

Lavatories  and  latrines:  The  shop  is  well  equipped  with  lavatory 
and  latrine  facilities. 

Storehouse,  100  by  300  feet,  with  3,700  square  feet  of  platform 
space  additional.  Inis  storehouse  is  under  the  jurisdiction  of  the 
division  of  material  and  supplies. 

All  of  these  shops  to  be  equipped  with  the  machinery  necessary 
for  the  work  they  are  designed  to  handle,  which  machinery  will  be 
operated  by  a  system  of  electric  motors. 

Electric-light  plant,  86  by  35  feet,  containing  two  100-kilowatt 
generators,  mrect  connected  to  a  160-horsepower  tandem  compqimd 
engine,  also  a  200  kilowatt  generator  and  engine,  now  being  installed; 
furnishing,  in  addition  to  the  power  at  the  shops,  current  for  lighting 
all  quarters  and  streets  at  Empire  and  Culebra,  with  sufficient  reserve 
capacity  for  the  lighting  needed  at  Las  Cascadas  roundhouse  and 
Paraiso  shops,  prS  well  as  the  various  labor  camps  and  settlements 
between  these  two  points,  which  are  7  miles  apart. 

Power  plant,  42  by  141  feet,  containing  a  battery  of  twelve  200- 
horsepower  boilers,  to  furnish  steam  for  the  operation  of  the  air 
compressor  plant  (described  under  the  head  of  these  plants)  and  the 
electric-light  plant. 

The  shop  yards  are  designed  for  adequate  storage  and  handling 
room. 

CRISTOBAL  8HOP8. 

The  entire  plant  at  Cristobal  was,  on  November  15,  1906,  turned 
over  to  the  Panama  Railroad  Company  for  operation,  under  lease. 
It  consists  of  the  following: 

Machine  shop,  91  by  116  feet. 

Blacksmith  shop,  43  by  118  feet. 

Boiler  shop,  70  by  116  feet. 

Planing  null,  60  by  180  feet. 

Power  house,  30  by  30  feet,  equipped  with  4  boilers  of  125  horse- 
power. 

Car  shop,  100  by  400  feet,  through  which  runs  5  tracks  with  a 
capacity  or  50  cars. 

Office  building,  40  bv  66  feet. 

Roimdhouse,  20  stalls  for  handling  locomotives. 

Erecting  shop,  75  by  200  feet,  containing  9  pits. 

Transfer  pit,  50  by  200  feet,  with  a  50-foot  transfer  table,  operated 
by  steam. 

Between  the  erecting  shop  and  the  transfer  pit  is  a  platform  50 
feet  wide,  running  the  entire  length. 

Coal  chute,  on  which  cars  loaded  with  coal  are  elevated  by  steam 
winch  and  cable,  dumped  into  20  pockets  for  delivery  to  locomotives. 
This  building  also  contains  appliances  for  drying  and  delivering  sand 
to  locomotives. 

S.  Doc.  55,  60-1 7 
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The  plant  is  provided  with  the  necessary  cinder  piu,  etorehouaes, 
oil   house,  etc.,  and   fully  equipped  with  the  necessary  machinery 
and  tools  to  handle  the  mechanical  features  of  the  Panama  Railroaa 
work.     The  shops  ako  handle  the  repairs  to  marine  equipment  of  the  , 
Panama  Railroad  and  Steamsliip  Company. 


These  shops  consist  of — 

Machine  snop,  60  by  160  feet. 

Blacksmith  and  boiler  shop,  S-l  by  160  feet. 

OfBce  building,  20  by  50  feot. 

Erecting  shop,  73  by  150  feet,  containinfj  6  i>its  of  such  construe-  , 
tion  as  to  be  suitable  for  both  locomotive  and  steam-shovel  repairs. 

Latrine  and  lavatory.  30  by  60  feet. 

Iron  rack,  20  by  60  feet. 

Carpenter  shop,  32  by  60  fcBt. 

There  is  also  being  erected  for  the  division  of  material  and  sup-  ] 
plies  a  storehouse  30  by  140  feet,  with  ample  platform  space. 


This  consists  of  a  rectangular  building  90  by  ISOO  feet,  ci>ntaining  i 

5  tracks^  with  a  total  capacity  of  storing  40  engines,  with  the  nco-  i 

essary  cmder  pits  and  a  small  repair  shop  and  macliinery  to  handle  J 
the  running  repairs  of  the  locomotives  cared  for  there. 


At  Lfls  Cascadfts  is  located  a  coul  chute,  on  which  cars  loaded  with 
coal  are  elevated  on  an  incline  by  means  of  a  hoist  operated  by  com- 
pressed fiir  from  the  air  pine  line,  and  dumped  into  20  pockets  for 
delivery  t-o  locomotives.  Tliis  building  also  contains  appliances  for 
drj'ing  and  delivering  sand  to  locomotives. 


This  is  ft  small  buildinp;,  121  by  26  feet,  with  a  capacity  of  10 
engines.  The  building  is  new,  as  the  old  one  (erected  by  the  French) 
was  torn  down  on  account  of  being  in  the  line  of  excavation.  The 
plant  is  designed  for  taking  care  at  night  of  the  engines  working  on 
the  side  of  the  cut  opposite  Cidebra. 


A  new  engine  liousc  is  being  built,  54  bv  ISO  feet,  with  a  capac- 
ity of  H  locuiuotivos. 


At  IVdro  Miguel  is  located  a  rojil  chute,  on  which  cars  loaded 
with  co.il  iiic  elevated  un  an  incline  by  a  hoist  operated  by  coni- 
pressuil  iiir  fnmi  the  nir  piiie  line,  imd  dumped  into  20  pockets  for 
delivery  to  locomolivcs.  This  building  also  contiiins  appliances  for 
drj^ing  and  delivering  sand  to  locomotives. 
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ATR-OOMPRKSSOR   PLANTS. 


For  the  purpose  of  furnishing  compressed  air  to  operate  rock 
drills,  stone  crushers,  etc..  there  have  been  constructed  tnree  plants, 
connected  by  9i  miles  or  10-inch  pipe-line  mains,  extending  from 
Bas  Obispo  to  Pedro  Miguel,  with  6-mch  and  4-inch  leads  running 
into  the  canal  prism  for  the  various  purposes.  These  plants  con- 
tained on  June  30  an  aggregate  of  12  air  compressors,  each  with  a 
capacity  of  2,500  cubic  feet  of  air  per  minute,  at  100  pounds  pressure, 
airfee(nng  into  the  one  line.  These  plants  also  supply  air  tor  oper- 
ating the  coal  chutes  at  Pedro  Miguel  and  Las  Cascadas,  as  well  as 
the  necessary  use  of  compressed  air  at  Empire  and  Paraiso  shops. 

The  organization  of  tne  mechanical  division  on  June  30,  1907, 
consisted  of  2,479  men,  divided  into  divisions  as  follows: 

Office  of  superintendent  motive  power  and  machinery 56 

Gorgona  shops 1, 197 

Empire  shops G28 

Paraiso  shops 387 

Air-compressor  plants 91 

Electrical  subdivision 121 

Total 2,479 

During  the  year  1,008  artisans  and  clerks  for  this  division  were 
sent  down  from  the  United  States  and  637  returned  through  various 
causes.  The  grade  of  artisans  being  received  for  this  division  has 
improved  during  the  fiscal  year  in  (juestion.  There  are  fewer  unsat- 
isfactory mechanics  now  being  received  than  has  been  the  case  here- 
tofore. During;  the  year  the  operation  of  the  division  has  been 
hampered  by  tne  lack  of  sufficient  and  properly  skilled  force. 

The  completion  of  the  Empire  shop  plant  will  necessitate  the 
addition  of  approximately  250  first-^ade  skilled  mechanics  and  the 
necessary  helpers  for  same  to  properly  man  the  plant. 

Statement  of  the  principal  items  of  equipment  in  service  or  available  on  the  Isthmus, 

June  SO,  1906,  and  June  SO,  1907. 

[All  erected  and  made  ready  for  service  by  the  mechanical  division.] 


Equipment. 


Steam  shovels: 

4&-ton 

70-ton 

05-ton 

XxMSomotlves: 

French 

New  American 

Cars: 

French  dump 

American 

American  flat  (wood) 

American  flat  (sted) . 
lidfferwood  unloaacrs . . . 

Bank  spreaders 

Unloading;  plows 

Track  shifters 

nie  drivers 


June  90,    June  30. 
1906.  1907. 
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The  shnpB  of  the  divisios  have  carried  on  the  design,  construction, "" 
ami  (i|icriitioD,  as  dpsircd,  to  supply  the  numcruus  ftnd  varieH  wants 
of  tho  different  dopartmenta,  covering  an  unusually  wide  range  of 
service  and  experiment.  Notwithstanding  this  has  been  the  principal 
feature  of  the  work  of  the  division,  detailed  list  of  same  is  omitted 
because  of  its  length. 

A  thorouKli  boiler-inspection  service  has  been  established,  cover- 
ing nil  tlie  boilei-s  on  the  Isthmus,  including  the  Panama  Railroad. 

The  jurisdiction  of  the  mechanical  engineer,  master  car  builder,  and 
electrical  engineer  has  been  extended  to  the  Panama  Railroad. 

The  use  of  oil  for  fuel  in  all  stationary  plants,  pumping  stations, 
heating  and  welding  furnaces,  and  various  uses  other  than  in  loco- 
motives, is  under  consideration  and  the  necessary  plans  are  being 
made. 

The  capacity  of  this  division  is  not  adequate  to  the  extensive  and 
rapidly  increasing  demands,  but  with  the  completion  of  the  Empire. 
slio|>  plant,  the  addition  of  am])le  and  proper  amount  of  skilled  force 
to  oi>erate  it  to  its  caj)acity,  the  completion  of  the  engine  houses  at 
Rill  Oiande,  Pedro  Miguel,  La  Boca,  and  Gatun,  and  electric-lighting 
facilities  ample  to  care  for  all  of  such  needs  at  Gatun  the  division 
will  be  able  to  meet  the  requirements  for  next  year,  as  now  fore- 
seen, providing  apj)ropriation  is  made  sufBcient  to  cover  the  neces- 
sjvry  expenditures. 
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ELECTRICAL  SUBDIVISION. 


The  pnncipal  work  of  the  electrical  department  during  the  year 
just  closed  has  been  the  construction  of  electric-lighting  plants  at 
Empire  and  Go^ona. 

TTie  Culebra-Empire  lighting  plant  was  placed  in  operation  January 
12,  1907.  It  contains  the  following  equipment:  One  G.  E.  Co.  15- 
kilowatt  125-volt  marine  set;  one  10-panel  switchboard;  two  100- 
kilowatt  2,300-volt,  3-phase  alternating  current  generators,  direct 
connected  to  160-horsepower  tandem  compound  Ball  engines. 

The  plant  has  a  capacity  of  approximately  4,000  candlepower 
lights.  About  ten  miles  of  pole  line  have  been  constructed  in  con- 
nection with  the  plant.  This  plant  now  supplies  light  to  practically 
all  buildings  at  Culebra,  Empire,  Rio  Granae,  Enterprise,  Cen-o,  and 
lirio^  and  extensions  to  Las  Cascadas  at  one  end  or  the  line  and  to 
Paraiso  at  the  other  end  are  now  under  way.  The  following  table 
shows  the  number  of  buildings  wired  for  lights  in  the  towns  men- 
tioned above  and  the  total  number  of  lights  at  present  operating: 


-^- 


Culebra 

Empire 

Enterprise,  Hlo  Grande,  Corro,  Llrlo. 


Buildings. 

Lights. 

150 
70 
30 

2,393 

1,030 

143 

250  ! 

3,566 

The  Gorgona-Matachin  lighting  plant  has  been  in  operation  since 
May  2,  1907.  This  plant  contains  the  following  equipment:  One 
WestinghouSe  125-250-volt,  100-kilowatt.  direct  current  generator, 
direct  connected  to  a  160-horsepower  tanaem  compound  Ball  engine, 
and  one  4-panel  switchboard,  and  has  a  capacity  of  approximately 
2,000  16-candlej)ower  lights.  Three  miles  or  pole  lines  are  connected 
with  this  plant,  and  light  is  furnished  tq  all  buildings  at  Gorgona  and 
Matachin,  including  Gorgona  shops. 

Fixtures  were  installed  in  official  houses  at  Gorgona,  Empire,  and 
Culebra. 

These  two  plants  have  been  operated  regularly,  the  pole  lines  have 
been  maintained  in  good  order,  and  all  necessary  repairs  and  altera- 
tions in  house  wiring  have  been  made. 

A  considerable  amount  of  miscellaneous  work  has  been  accom- 
plished by  the  electrical  department  during  the  year,  as  shown  below: 

An  automatic  fire-alarm  telegraph  system,  with  10  stations,  was 
purchased  and  installed  at  Colon,  Cristobal,  and  Mount  Hope. 

An  electrical  blue-printing  apparatus  was  installed  in  the  adminis- 
tration building  at  Culebra  ana  is  now  being  operated. 

The  department  has  made  all  necessary  repairs  to  blasting  bat- 
teries for  the  excavation  department. 

An  arc-hght  circuit,  consisting  of  13  lamps,  has  been  installed  and 
is  now  m  operation  at  Empire. 

Gtorgona  has  also  been  provided  with  an  arc-light  circuit. 

Various  Commission  building  at  Cristobal  and  at  Ancon  have 
been  wired  for  lights  to  be  furmshed  by  the  Panama  Railroad  Com- 
pany's plants.  This  work  included  the  wiring  of  Tivoli  Hotel  for 
500  lights  and  a  part  of  the  installation  of  the  hotel  tele^Vvovs^  ^^VxscfiL, 
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Other  mucollaneoiu)  work  of  leas  importance  has  also  l>ecn  done. 

Work  at  present  under  w&y  and  for  whicJi  BpecificatJons  liavc  t 
dran-n  and  other  preliminary  work  done  is  mentioned  below: 

An  additional  unit,  consiHting  of  one  200-kilowatI,  2^(»-volt, 
S-phase,  alternating  current  generator,  direct  t^jnnected  to  a  tandem 
compound,  4-valve  Horrisburgh  engine,  is  to  be  placed  in  tlie  Culebra- 
Empire  electric-lighting  plant.  ' 

An  additional  unit,  consisting  of  one  lOO-ldlowatt,  125-250  volt,  ' 
3-wire  Westin^house  generator,  direct  connected  to  a  tandem  com- 
pound engine,  is  to  be  placed  in  the  Gorgona-UatAchio  electfic-lighk-   ' 
mg  plant. 

Tne  pole  line  for  the  Culebra-Empire  plant  is  to  be  extended  to 
Las  Cascados  and  Paraiso,  and  these  towns  are  to  be  wired  for  ligbta. 

-An  arc-lamp  circuit  of  16  lam{)s  is  to  be  installed  at  Culebra. 

An  arc-lamp  circuit  of  17  lamps  is  to  be  installed  at  Cristobal. 

All  Commission  hotels  are  to  be  equipped  with  electric  fans. 

The  town  of  Gatun  is  to  be  wired  for  electric  lights,  the  power  for 
which  will  be  taken  from  the  Panama  Railroad  (Simpany's  plant  at 
Colon. 

Electric  motors  and  cranes  for  Empire  shops  have  been  ordered 
and  will  soon  be  installed. 

Equipment  has  been  ordered  for  the  electric  lighting  of  the  rock- 
crushing  plant  at  Porto  Bello,  which  is  to  be  operated  day  and  night. 

An  automatic  fire-alarm  telegraph  system  tor  ConiinisaioQ  build- 
ings at  Ancon  and  in  the  city  of  Panama  is  now  being  ordered. 

Specifications  were  also  revised  for  the  construction  of  a  large 
malerial-handting  plant  in  connection  with  the  Gatun  locks  and  dams. 

nuiLDisa  coNSTBUCnoN  division. 

During  the  fiscal  year  ending  June  30,  1907,  the  oi^nization  of 
the  <livision  of  building  construction  was  well  established,  and  few 
changes  hiivc  been  made.  A  new  o-ssistant  master  builder  was 
appointed  in  September,  litOG,  and  a  supervisor  of  accounts  waa 
added  to  the  i>rgHnizat!on  in  February,  1907. 

The  inerage  force  employed  during  the  year  has  been  3,570  men. 
tlie  nia.xinium  foixc  being  4,168  men,  employed  in  March,  1907,  ana 
the  liiinirnum  force  being  2,731  meUj  employed  in  July,  1906. 

The  total  ex|K'nditures  of  tliis  division  during  the  fiscal  vear  were: 
Labor,  Sl>,->00,6l>7.07;  material,  «l;706,959.90;  total,  $4,3'57,587.57. 
The  hiigcst  single  item  of  exjienditures  was  for  quarters  for  gold 
emj)io\i-is,  which  amounted  to  Sl,432,41.'>.,'jl,  including  labor  and 
niutiTiiil.  The  next  largest  item  was  for  construction  of  quarters  for 
(iilviT  ciniiloyccs,  uinounling  to  S4S2,502.88,  including  labor  and  ma- 
terial. I-ur  the  construction  of  hospitals  there  was  expended 
$^1"),  1911. 57,  and  for  supervision  and  clerical  force  thei'c  was  expended 
$i',):{.7ri;}.7:i. 

During  the  year  tlie  general  ollice  for  the  auditing  and  disbursing 
dc']>ai1nicnts  was  cuinpletod  at  Kni]>ire,  also  a  eiHirl-hou.-ie  at  the 
sanic  |".int,  and  an  aiine.\  to  the  adininistnition  building  at  Culebra 
was  eoiiinicnced.  A  number  of  the  type  houses  for  (»!  npuncy  of  gold 
employees  have  been  revised,  witli  the  intent  of  cheapening' the  cost 
of  euiisMuction,  sn  fjip  as  la  consistent  with  the  reasonable  needs  of 
the  occupants.  The  chief  changes  consisted  in  the  removal  of  the  end 
porches,  double  boarding  the  party  walls,  ami  the  doubling  of  second- 
etory  llunrs  with  waterproof  paper  between,  in  quartci"s  oc<'upied  by 
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two  or  more  families.  Some  new  t}"pes  were  designed  for  residences 
of  officials. 

Two  hundred  and  fifty-six  ([uarters  for  gold  employees  were  con- 
structed, coDFisting  of  residences  of  various  types,  both  bachelor  and 
family  quarters. 

Quarters  were  constructed  for  the  accommodation  of  silver  employ- 
ees, consisting  of  barracks,  bathhouses,  cook  sheds,  family  quarters, 
and  kitchens,  to  a  total  of  335. 

Thirty-three  buildings  for  the  sanitary  department,  for  use  as  hoa- 

Eitals,  were  constructed  during  the  year,  consisting  of  an  insane 
ospital,  leper  colony,  tuberculosis  ward,  a  new  hospital  at  Colon,  2 
sixteen-bed  hospitals  at  Gatun,  and  a  number  of  other  buildings  for 
the  same  purpose. 

A  new  two-room  schoolhouse  for  white  children  was  constructed  at 
Culebra,  and  schoolhouses  at  Gatun,  Cristobal,  and  Kmpire  were 
commenced, 

A  machine  and  car  repair  shed,  macliine  shop,  engine  house,  pattern 
shop,  and  other  structures  for  the  manufacture  and  repair  of  machin- 
ery, amounting  to  a  total  of  10,  were  completed  during  the  year,  and 
extensive  shop  plants  were  commenced  at  Paraiso  ana  Empire. 

Seven  mess  halls  for  the  accommodation  of  American  employees- 
and  11  for  European  laborers  were  completed  during  the  year;  also 
a  largo  hotel  at  Tivoli  Hill  was  completed  during  the  latt#r  part  of 
1 906,  together  with  quarters  for  help  at  that  point,  baggage  room ,  etc. 

Four  commissaries,  sanitary  storehouses,  and  1  corral  were  com- 

gleted  during  the  year,  together  with  coal  chutes  at  Las  Cascadas  and 
edro  Miguel  and  division  offices  at  Gatim  and  Ancon.  Repairs  were 
made  to  general  offices  at  Panama,  Ancon,  Culebra,  and  Cristobal,  at 
an  expense  of  $14,735.70;  also  repairs  and  alterations  to  old  French 
buildmgs,  and  to  new  buildings  to  be  occupied  as  gold  quarters  at  dif- 
ferent stations  along  the  Zone  were  made  at  an  expense  of  (176,083.38, 
together  with  alterations,  improvements,  and  repairs  to  buildings 
throughout  the  Zone,  occupied  as  quarters  for  silver  employees,  fii 
repairs  to  hospital  builduigs  at  various  points  $54,172.54  were 
expended.  Several  buildings  were  repaired  for  school  purposes,  and 
a  number  of  buildings  occupied  as  shops  were  also  altered  and 
repaired.  A  number  of  old  trench  buildings  were  turned  into  mess 
halls  for  European  employees  and  repairs  made  to  hotels  for  the 
accommodation  of  American  employees. 

House  No.  1  at  Cristobal  was  remodeled  for  occupancy  as  a  general 
office  building,  and  a  numlier  of  division  buildings  were  repaired 
during  the  year.  Miscellaneous  buildings  to  the  number  of  27  were 
completed,  mcluding  S  fire  department  buildings,  10  jails,  and  4  post- 
office  buildings.  D\iring  the  year  it  was  decided  to  change  the  resi- 
dence wliich  was  being  constructed  at  Santa  Rosa  (Ancon),  designed 
to  be  used  as  the  governor's  residence,  into  a  general  office  building, 
to  lie  used  by  the  departments  of  sanitation  and  civil  administration. 
The  expense  in  constructing  miscellaneous  buildings  was  $210,867.71, 
a  large  portion  of  which  was  for  changgs  and  alterations  for  the  con- 
version of  the  last  above-mentioned  building  into  an  administration 
building.  This  building  is  not  yet  entirely  completed,  but  the  work 
thereon  is  steadily  progressing. 

Four  Y.  M.  C.  A.  clubhouses  have  Im'cu  constructed,  at  Culebra, 
Empire,  Gorgona,  and  Cristobal.     These  houses  are  largo  and  c^va.- 
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modious,  are  in  chai^  of  a  Eecrpiarjr,  and  contain  billiard  tables,  i 
bowling  alleys,  lilirary,  rooms  for  gamra  of  all  sorM,  swJa  foimtain — 
in  fart ,  crrT^tbine  diMrmMJ  nemsaiy  for  i  )m-  tmofrmeat  of  rmploriw^ 
aU<i  two  Uiite  halls  have  been  nunpfelLyl  fur  rbiurli  purposes,  fod^ 
ItaJLo,  and  nir^tine  plaoeH  for  «Yj«t  iiocii'tii:^ 

A  buUdine  was  t^rectcd  for  um  as  an  cWtrio-li^t  plant  *t  Empire,  { 
the  CfM  -^f  thii  structure  being  $8,137.22.  i 

Maiiurat.-! uring    planin   hnxt-  iMim    optrstrd   by  thi&   division  at  i 
Asurtm  and  lirin.     Tlu>  plant  at  Ancon  roctasl^  of  a  planing  mill  and  a  | 
niai'1uii(>  and  linMiiilh  sjiup,  and  has  done  n^ariy  all  tfa«  work  of  (hat  i 
dcticnption  rcquirt-d  by  thiiB  di\'iKiun  and  iniirh  for  oul^de  diri^ona 
and  di-partmcnifl.     Tiw  plant  at  lirio  is  a  planing;  tiiill,  at  which  are 
niaiinfaoliiri'*)  »a^h,  iI<M>rs,  and  blinds;  liimlxr  nlaii«il  and  ripped  into 
othcT  size*;  dc»kK,  ph!..  manufaiTturvd  for  otnnr  dinsioas,  toigBtbiv 
wilb  ihfl  Work  of  a  gnneral  plaoin^  mill.     An  addition  was  made  to 
lIuK  planing  iiiiil  during  ib'^  yt-ar  in  ordt-r  to  f  idargo  Uh  raftacity,  and 
it  is  now  rutiaing  on  full  timo  and  turning  out  work  rapidly.    The 
amount  expended  during  the  year  un  the  mautifarturing  account  x 
S276,8»4.IU. 

A  number  t>f  stopebouses  have  been  nspain*d  during  ihe  year,  par^ 
Jicularly  llukt  KitiiaUn!  at  llount  HofM>,  wbieli  wait  destroyed  by  tire. 
The  work  i»  not  yd  couipleltnl,  but  u  steadilv  progirssing. 

Of  the  2,2ft.'j  buildings  which  were  receivcJfrom  the  French  (.'anal 
Couijmny  252  wpre  repaired  during  the  year  and  1 1'i  were  ilesttniyed, 
leaving  a  baltuiou  ur  67S  of  ibrau  buildings  j-et  to  be  repaired, 
remodeled,  or  demolished.  A  total  of  7G7  new  iiuitdings  have  been 
o^onxf  nfttfd  during  the  pmtent  liacal  year  eodiiig  June  30,  IW)',  and 
tbrrp  «-r.-  on  haiu]  on  thnt  date  2.919  buildings  t.f  all  classes. 

.Mulcnul  fur  tlin  work  of  this  division  during  the  year  has  been  re- 
(;«'iv('d  in  a  fairly  prompt  manner,  but  the  work  has  been  considerably 
(iclaycil  un  itcr-imiit  uf  the  want  of  flooring,  ceiling,  and  siding,  which 
lias  Ixf-ii  liifljciilt  Id  obtain  in  (juantilies  desired,  I>uring  the  year 
one  cTil  ire  ciirgu  of  lumber  was  lost  at  sea,  amounting  to  some  750,000 
feet,  am!  aiiotlicr  ship  containing  lumber  for  the  Commission  ran  on 
I  111'  KH-ks  and  2.'>n,0U<)  fei'l  were  jettisoned,  making  a  total  nondeUvery 
■if  l,(»Ki,(](](l  fi'ct  of  lumber  at  the  time  the  division  was  great'y  in 
ne<-<l  ufit. 

Till'  rnusl  irnpiirlant  points  on  Ihe  Zone  in  connection  with  the  work 
of  (his  ilivi.'-ion  Iiavc  lieen  at  Ihe  Tivoli  Hill,  where  Ihe  new  hotel  has 
lii'i'ii  iTi'iii'ii,  t'lgetlicr  with  a  number  of  (junrtera  for  white  employees 
iiikI  liuiip-  fnr  lahoriTs  at  Culcbra,  where  is  located  the  administration 
liiiihMnL'  nf  tlic  ili'|iarfnicn(  of  constniclion  and  engineering,  and 
wlnTr  II  rluhhniis.',  rjiiarlers  for  enijiloj'ees,  and  residences  of  ofliciais 
an- iMCiilril;  ill  Kuijiu'c,  where  are  located  (he  building  of  the  auditing 
and  iMshrir^iiit:  r!c[)iirt  mcnts,  married  (|uarlcrs  for  gold  employees, 
lire  di'iiiiriini'iii  liiiihlirig.  foui't-housc,  electric-light  plant,  laborers' 
barni.ks,  (■|irl.hou---r-.  iiic.-s  ludls,  I'tc,;  ul  ("iatuii,  where  c.iiistruction 
of  diu.i  iiD.I  l...ks  is  in  i-rn-rcss.  a  new  villajje  ]ias  l.cec.  completed,  and 
al  (lorynna.  vvIi.tc  i.ln.alni  ii  Y.  M.  ('.  A.  cluhlmu.sc.  iiolc!,  nnd  where 
a  rmijilicr  of  i|iiurici>  Ui\-  <:m]iI  ilml  silver  ('nii)!<ivees  have  been  erected, 

(i.gclli^T  whU   it   •:, issiiry,     Si.\   l.uihiiiiL's' have  been  started  at 

I'oi'ln  [ic'llii.  sniiic  Is  mill',-,  from  ('rislobal.  for  occupancy  as  quarters 
by  (nnr-  cDL'aL'i'il  in  slonc-rnisln'r  work  at  (hat  point,  the  product  for 
use  in  ma.-nnr\'  woik  in  coiineclion  with  caTinl  constniction. 
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The  class  of  skilled  labor  recruited  in  the  United  States  has  been 
fairly  effective,  although  in  a  number  of  cases  men  have  been  sent 
down  as  carpenters  at  the  highest  rate  of  wages  who  proved  on  trial 
to  be  ineflScient  and  were  either  disrated  or  discharged.  Much  of  the 
West  Indian  labor  used  in  the  division  has  been  replaced  by  European 
labor.  While  the  hourl}^  rate  for  European  labor  is  somewhat  more 
the  results  are  much  greater  than  from  West  Indian  labor  and  have 
proved  more  satisfactory. 

The  following  is  a  list  of  quarters  for  gold  employees  completed 
during  the  year: 


Family  quarters: 

Typel 

Type3 

Type  4 

Type? 

Types 

TypeM 

Type  15 

Typel? 

Type  19 

TypeA 

TypeF 

Special  type... 
Baehelor  quarters: 

Types 

Type  16 

Type  18 


Total. 


^e??»"  I  Number  I  J^JkI, 

h/^L     <>' 'mouses J  ""™**'^ 
tiouse.  oi  rooms. 


10 

10 

10 

0 

8 

IG 

3 

5 

8 

3 

8 


8 
4 

24 


12 
•> 

3 
25 

5 
25 
51 
31 

2 
10 

5 

(i 

56 
12 
11 


I 


120 

20 

30 

150 

40 

400 

153 

IfiS 

16 

30 

40 

66 

448 

48 

264 


250 


1,980 


The  following  new  buildings  were  completed  during  the  year  for 
silver  employees: 

Range  closets 70 

Cook  shed 71 

Standards.  D.  kitchens 31 

Laborers'  barracks 124 

Laborers'  bathhouses 24 

Family  quarters 16 


Total. 


The  following  is  a  list  of  hospital  buildings  completed : 


335 


Typo. 


ANOON. 


Badielors'  quarters:  Special  typo. 
Nursea'  quarters:  Special  type. . . 
Other  quarters: 

TjrpeS 

Type  13 


coi/w. 


Nunes' quarters:  Special  type. 
Otber  quarters: 

TypeC 

Type3 

Type  13 


Total. 


Rooms     Number 
of 
bouses. 


per 
bouse. 


Total 
rooms. 


4f> 
34 


4U 

7 

10 

8 


1 
1 


1ft 


45 
34 


10 
8 

1 

6  I 

10 
48 

9 

137 

40 


3 

21 

1 

10 

1 

8 

6 

88 

226 


0U 
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Tbc  following  new  meee  linlls  were  completed :  For  goM  employeea, 
8  (including  Tivoli  Hot«l);  for  silver  employees,  II;  total,  19. 

The  following  miscelluieous  building  were  constructed  for  the 
depart  I  aentfl  of  sanitation  and  cirii  administration: 
Vire  Jcparuueot  ^HfHifiBF  , -.-.      S 


Tolal 27 

During  the  year  the  number  of  raen  under  the  architect  has  varied, 

as  shown  in  the  following  tabl«,  and  at  present  consists  of  9  draftsmen 

and  an  estimator. 

1906.  1907. 

July 

Auguct 

September 

October 

November 

December 

There  linve  bt«ii  prep&rod  duririfr  the  yuar  145  fmisliod  sets  of 

drawing,  consisting  of  606  sheets  of  tracings  and  bills  of  materiai  for 

most  oi  these  sct^.     liolow  is  ^ven  a  general  classification  of  the 

drawings : 

Litl  q}  compUtrd  plan*  made  diaing  tht  JUcal  year  19(Hr-7. 


7  January- . . 
S  February . . 
S     Ibrcfa 

11  .  AjwU 

13     May 

12  Jane 


Clii3<inci.ti>>notdnirli>gi. 

"*■■       trudne.. 

II-KJIIUI  1,1111.1.1. 

21                 fiS 

3                 37 

St   rul  .UK                      "       ■ 

[Ullruvl  »li.t.."i 

■t':'"""'':":''.^'.':^"'™;;.;::;::;:::: 

'f|              1 

*"'^"""'" ■" 

..n,>„„a.«« ,..,.. C..l,«..,.»U,E.m. 

e  the  provioii 

8T«"1— - 

1.              H) 

' 

1 
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The  following  table  shows  the  total  number  of  employees  during 
the  year,  with  number  in  service  at  the  end  of  the  fiscal  year: 


._w,^ 

t»>- 

torCMIM. 

ability. 

.St. 

"L^.  1  '^™'■''"■ 

JumV 

™.. 

•'S 

• 

3» 

£ 
I 

at 

j^ 

a 

a'l          J 

1 

* 

i,i«. 

Amountt  expended  account  of  pay  roJIi  during  Jueal  year  ended  June  SO,  1907. 


.   1,047,669.8 


For  skilled  and  UDBldlled  Utior,  silver  rolls 

Total,  United  States  currency 2,560,248.15 

Average  rate  ol  pay,  per  hour:  c«Dti. 

Gold  employee.  United  States  currency GO.  9 

Silver  employee,  FanamaDian  currency 32.7 

All  employees,  United  States  currency 28. 8 


""^WllSli. 

3 

1 

k 

1^ 

i 

i 
f 

1 

i 

it 

If 
f 

1 

8 
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r 
1 

'  

3 

JS 

'       ' 

1 

"itl 

(■hapel.  2  ffDces.  I  hotfl, 
4  miBcpllnnpnui. 

i  i 

111     "i" 

■ 

is 

5 

iuqnartfrii.  anUTOiiiilis.. 

' 

3 

....„ 

an       i 

9 

14 

IS  tiunrtpf  1. 3  »iorphomii!», 
3  otBrrt.  I   flni-<lc|wrt- 
nxoit  XuildlDS.  1  mm 
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Statement  of  buildingt  repaired  and  eoTutracted,  demolithed,  remaining,  and  toldU,  from 
Jul]/  1, 1906,  to  July  1,  JP07— Continued. 


Town  or  railroad 
Btallon. 

3 

J- 
1 

1 

f 

1 
1 

1 
1 

ii 

■1 

Ii 
H 

ii 
i 

i 
.1 

ClMioIcmntraetini,. 

1 

Ii 

IS 

22 

"^  72"^^'°'''"^ 

im 

..■'.'■-. 

! 

,, 

' 

matetn 

„ 

1 
f 

IB 

1 

^ 

1      oSlcca.     1     h<»pltHl,    4 

3 

m 

2 

' 

CHJ5*.,    «-    ,„ 

M        19 

74 

HI  quarlcra,  3  hoftpltnls,  3 
sMnhoung,  1  ]4ll  addi- 
tion, 1  Are  dep*rtnieiit 
bulld1ng,Z>haps,lclub- 

us 

l.Xi 

1,019 

a'.i 

113 

fl-S'    KM 

787 

inin 

Pa7o  Scco. — The  following  buildings  were  coinpletcil  during  tho 

Siar:  Leper  colony,  8   buildings.     The  lepers  were  removed  from 
iraflores  to  Palo  Seco  in  the  early  part  of  1907. 
'    Taboga. — Repairs   wcro   made   to   the   sanitariuju   iBundry,     Tho 
following  new  building  wa-s  completed: 
N-lMl,  sanitnrium  storciiousc. 
La    Bora. — Seven    Iniilciinf^s    were    repaired    for    occupancy    as 
quarters,  mess  hall,   and  olhcc.     The  following  construction  work 
was  completed  duriiif;  the  year: 

N-1264,2water-d(is(.-tJ'. 

N-12G5  lire  depaniDL-nt  ImiMiiig. 

K-126fi,  1  range  closet. 

N-12fi7,  2  cook  Bhoda. 

N-126S,  10  slandard  lalxirm'  buroclcB.  Nu.  2  (Sos.i  Hill). 

N-12fi9,  1  nUndard  laboriTH'  kitchen,  S.  D. 

N~12T0,  Gallegoa'  mcie  halt  and  kitchen. 

N-1271,  tool  hmiBp. 

N-i;:72.  3  range  Howta  (Sosa  Hill). 

N-1273,  laborcre'  batli-house  (Soea  Hill). 

Division  office  building  at  Sosa  Hill  was  conuiienced  on  May  7, 
1907,  and  was  70  per  cent  complete  on  July  1,  1907. 
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Ajicon. — Nineteen  buildings  were  repaired  for  occupancy  as  quar- 
ters, mess  hall,  and  hospital  purposes.  The  following  new  builaiiigB 
were  completed  during  the  year: 

N-14,  bacholuT  (lUartoiv,  sanitsry  departiDcnt. 

N-  9,  iiifaiieho«[>itit]  used  for  other  hoepitai  cBsee. 

N-17,  tubercuIoeiB  ward. 

N-18,  auiwa'  (yiftiipts. 

N-20,  v/aid  maiiin'  <iuarli>ra. 

N-29,  eix  type  V.i  hoUBcs, 

N-30,  jaU. 

N-3I,  piunp  house. 

N-32,  boiler  howae. 

N-36,  bath  and  Uiil«t  rwiin. 

N-36,  fire  department  hijildin  •. 

N-37,  kitchen  for  jail. 

N-39,  eecond  atory  to  •duAb  Noc.  18  wd  19. 

N-*0.  one  cook  ehod. 

N-4I,  chapel. 

N-JO,  four  stundBrd  laborers'  barracks  No.  2  (lepi-r  ainipj. 

N-47,  one  elaiidanl  latxiren'  kitchen,  S.  D.  (lepor  ciunp). 

N-48,  laborere'  bath  house  (leper  camp). 

N-4!).  one  roogo  closet. 

N-50,  gallcgin'  men  hall  and  kitchen. 

K^l,  nix  standard  laborers'  barrw^k8  No,  2  (Fort  Tivoli  Hill). 

N-e2,  fifty-two  Iftborers'  bath  hoUBee(Fort  Tivoli  Hill). 

N--W.  one  range  cloaet. 

N-fi9,  one  typo  Ko.  3  house. 

N-flO,  bnilrfing  depurtment  oHicu  and  si 

N-fift,  one  type  15  hoiien. 

N-T2,  eick  camp  (camp  No,  2). 
Ill  addition  to  the  above,  several  buildings  to  bo  used  for  insane 
asylum  are  partially  oom]>leted.     Also  maoT  quartets  for  gold  em- 
ployeps  and  apveral  new  buildings  for  hospital  pui^oses. 

La  Section. — ^Kepairs  were  made  to  one  budding  occupied  as 
qtiarlrrs. 

Sa7il<i  Ji'isti.  It  wuB  decided  during  the  year  to  convert  new 
residence  lieinj:  ciiiislrurted  for  the  governor  into  an  administration 
buililin^.  AVdik  on  .same  htis  been  prosecuted  throughout  the  year 
and  llif  l)iii]iliii[r  \va,4  47  por  cent  complete  July  1,  1907. 

Tiv'iH  //(7/.— The  large  hotel  at  tlus  place,  170  by  315  feet,  was 
coniplrled  iliirinj]:  the  year.  The  following  buildings  were  constructed 
in  the  viciiiily  nf  the  hi>lt'l  within  the  past  year: 

N-a:!.  nw  ivpp  17  house. 

K-:i.1,  Ihrrc  qunrHTS  fnr  hotel  hdp. 

N-!2,  on-  typi-H-.\  house. 

\--l;i,  two  lype  10  impnivdl  No.  1  houaoa. 

N-51,  hniel.  storclioiije,  nnd  cabinet  shop. 
X-.W,  liiilrl  naifcrsi'  nnd  baggage  room. 
N-.W,  li'itel  help  quarters  (2  stories). 

N-j7.  I,.  Q.  A-  S,  and  sinilary  deportment  office  building. 
'J'lirci-  pnrlalili'  liuuscs  were  moved  and  repaired. 
Las  S'il»ifis.-    New  jiiil  erected  to  conform  with  ngrecment  made 
with  llic  Punniiijinijin  (lovernment  was  complcleti  tluring  the  year. 
I'dhan.a.  -  Itepiiirs;  were  made  (o  the  admmislralion  building  and 
Anirricaii   le:;;Ui'iTi  Ixiildiiig.     Work  on  Sanlo  Tonias  Hospital  was 
conliniiril    tliniiighoiil    the    year,    an    additional    appropriation    of 
$7,451    being  made   Xuvembcr   ],   1906.     The  work  is  now  nearly 
complele. 
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Comat—Six  buildines  were  repaired  for  use  as  quarters,  poat- 
office,  and  jail.    The  following  new  buildings  were  completed: 

N-457,  laborere'  buth  Louse. 
N-458,  Ihrep  rangp  rIoBeta, 
N-450,  two  cook  ahcdfl. 
N-460,  GallpgiiB'  meas  hall  and  kitchen. 
N-481,  one  Btandurd  labortrs'  kitchen,  S.  D. 
N-4Q3,  five  atandard  laborers'  barracks.  Mo.  2 
N-4Q4.  one  standard  laborers'  kitchen,  3.  D, 
N-466,  Gallegos'  mete  luUI  and  kitchen. 
N-466,  two  ranKB  cIobcIh. 
N-467,  laborers'  bath  h&usi;. 
Pedro    Miguel. — The    followinj;    new    buildings    wore    completed 
iliiring  the  year: 

N-1809,  poflt-office. 
N-lSiO,  tneaa  hall. 
K-1811,  coal  chute, 
N-18I2,  four  type  16  hoiuce. 
S-1813,  W-n  type  17  houses. 
N-1SI4,  laborcrB'  bath  boumi- 
N-1S16,  fire  department  buUding. 
N-1817,  one  slaiidard  laborere'  l^mtcks, 
'  I  range  closets, 
■ment  storehouse . 

plumbers'  elorehousr. 

building  BUperintendtnl's  office. 

'  ro  standaixl  laborers'  kitchens,  S.  D. 
r-repair  shed. 


K-1818,  si 
H-1819.  c. 
N-1820,  1 
N-1821. 1 
H-1824.  U 
N-1825,  ( 


28,  yardmaster's  office. 
Paraiso, — Repairs  to  six  IniildinRs  used  for  occupancy  as  qiiartera, 
storehouses,  office,  and  jail.    The  following  new  buildings  were  com- 
pleted during  the  year: 


f(-1714,  one  bachelor  quarters,  type  5. 
.    K-1717,  one  type  1  house. 

N-1719,  sii teen-bed  hospital. 

N-1722,  ten  tj^pe  16  houses. 

N-1T23,  three  ranee  cloeels. 

N~1724,  three  cook  sheds. 

N-1725,  laborers'  bath  bouse. 

N-1726,  mess  hall. 

N-I727,  commissary. 

N-1728,  one  standwd  laborere"  kitchen,  S 

N-1729,  two  type  6  housea. 

N-1730,  one  range  closet. 

N-I739,  fire  department  building. 

N-1742,  one  kborers'  family  quarters. 
An  extensive  shop  plant  is  now  in  progress  of  construction. 
CrirthagendUt. — The  following  new  buildings  were  completeii  dur- 
ing the  year: 

N-I720,  four  cook  sheda. 

N-1721,  three  r&nge  closets. 

N-IOOO,  one  standard  laborers'  kitchen,  3.  D. 
Cv-caracha-. — Ke|]airs  were  made  to  one  building  used  as  pump 
house.     The  following  new  buildings  were  completed  during  the  year: 

N-502,  t^)ol  ahed  for  Banitnry  deportment, 

N-60^,  laborers'  bath  house. 

K-604,  three  cook  ell eda. 

N-&05,  two  range  cloaets, 

N-aOG,  GallegoB'  mess  hall  and  kitchen. 

N-~607,  one  standard  laborers'  kitchen,  8.  D. 
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Rio  Orandc.—^iglit  l-niildings  wor©  repaired  for  oocupancy  as  quar- 
tera,  mes)s  hall,  sicu  ca.in[>,  und  air-compressor  plant.    The  following 
now  buildings  wcro  cnmitlotpd  during  the  year: 
N-1923,  livo  laborers'  nuap*. 

N-^1,  Inlioreis'  haxb  houw. 
N-3592,  two  rengo  HreicM. 
H-102B,  four  dost-to, 
N-1927.  tfn  cook  (Uiedi. 
N-19.13.  twn  etnndanl  Iftbororn'  kitcIieiM,  S.  D, 
Enterprise. — The  following  new  buildings  wen>  conipleUtd  during 
the  y«ttrt 

N-l  IM).  Idur  family  quarters  (nofni  mochanl-v). 
N-USZ,  nn<!  mnco  dom-t. 
N'lm,  eight  Inborera'  Wroukx. 

6'u/(f  //iI^ — Kepain*  w»rc  iimdo  tn  tliroo  buildings  occupied  as 
quartcre.  The  following  now  building  wore  completed  during  tfatt 
year: 

N  -S8A.  kill-hen, 

N-M6,  bath  houw. 

N-OOT,  onginc  houiw. 

N-630,  dyoBxnitP  mHKARini.. 

N-011,  Gall(«(»'  imm  liall  uiiil  kitchai. 

N-613,  doublo  dry  i'lm«t. 

Oulebra. —Xiepmrs  to  six  buildings  used  «a  quarters,  hospital  pur- 
00908^   Blorohouws,    lioU'l,   etc.,    were   made.    The   following    new 
Duildiugs  w«r«  corapktod  during  th«  year: 
N-668,  corml  unnex. 


N-576,  MVen  boasen,  type  14.  _ .     _     _ 

N-578,  awislant  <'liief  engineer's  hoiuo.  -     —     - 

N-!>82,  nittrn  typn,  l!)linuacn. 

N-r)84,  liLiiKl  Klan'l. 

N-JiST,  liro  (U'partiiii'iil  Imildiiit;. 

N-5a8,  threr  Koufts,  typo  5. 

N-58!),  ten  hoUBOB,  type  15. 

N-698,  hnirl  lauiKlry. 

N-599,  diibh'HiBp. 

N-fiOO,  Iwij  qilartprs  (<ir  Imtd  hdp. 

N-fiOI.  m(.tnr-c-ar  lumac. 

N-ri02,  funiigiUion  building, 

N-(>0;t,  w-liocJiiouw. 

N-fi08.  iiiio  type,  8-A  Iioii.hc 

N-G03,  nix  type,  H  limisps. 

N-610,  five  type.  18  dormitorieB. 

N-fill,  lodtfc  liidl. 

N-615,li.ispit.i!  addition. 

N-fil7,oiMiou3<-. 

N-GI9.  Irtck  op  (now  Culcbra). 

Work  is  under  way  on  annex  to  tho  present  administration  building 
at  Culebra. 

Lino. — The  following  new  buildings  were  completed  during  the  year : 


I 

I 


flio  Omndf. — KighK  liuildiaes  wen  refwind  fur  ocoupuicy  as  qtur- 
tets,  mem  hall,  nek  auop,  and  ur^camDraaaar  plant.  The  foUowing 
Dew  huildingH  were  cimplei«d  duriag  toe  year: 


K>1933,  6w 
N -asm,  mole  MaUe. 
N-3eOI.  bbomi/  buh  IwiM. 
N-360X,  tvo  nii«>cka>CK 
N'IDZS.  (onrchvta. 

H-I033,  two  aUmUfri  bborcnr  kUcbwM,  8.  D. 
KttterjirUt. — ^The  fi>]1ovin^  new  buildinsi  wnm  ontnptetml  during 
the  yoar: 

N-IIXO,  Ifxir  bunily  iitaarten  (n<q!iu  nwdnoinj. 

N  1 1tt2,  MM  nwn  cloMt. 

.Y'ISZt,  eiglil  blnrm'  hkmxrlio 
ff'oU   //i//.  —  RffpaJra   wi>re   matU*   (<>   tlimj   btiililio^  occupied   as 
quartera.    The  foUnnini;  new  IrnQdiogs  were  completed  dara^  the 
year; 

N  AU.  Utrhen. 

N-ItM,  hdlb  hniMe. 

N'tm,  mgjnn  botMn. 

N--62Q,  dTittmitc  maeuinn. 

N-ei  1.  QaU«D»'  nus  holl  and  kilcbim. 

N-613,  doobb)  drr  cUmnt, 

^Wc&nt.— Repairs  to  six  buUdJnf^  used  aa  qiiarLere,  hospital  pui^ 
poMM^  etorahuuscfi,  liritrl,  ntc,  wnn;  made.  The  following  new 
Duildinip  were  completed  durio^  the  year: 

N-G66,  evml  aniuut. 

N-Jr(tT,  «n«  iHHWe,  i]Fp«  4. 

N  5(W,  line  housi.'p  type  5. 

\  r.70,  iwo  hoiwfs,  lype  7, 

N  .">7l.'.ri(-li.>ii-.>,  lypi'M. 


VViiik  I-.  iimli  I-  \iin-  Mil  Hiirii'.x  In  I  he  prosnTil  ailriiTiiis(ra(ii)Ti  Imildinc 

il   Clilrl.n,. 

Lirin.     'I'hcfoIinwLii^  III' whiiildin^'s  wore  completed  during  the  year: 


^ 


'f!'^9 

■ 

H 

1 

1 

^^^H|H 

1 

J 


p 


m  m 

i  1 

^lli 

i'  ■ 

'S^S'^  "M 

1    ^m  M 

^mm 

rfl 

H 

^^^^^^1 

H 

R^     Si  9^^H 

^i 

B  iMtt^ES  ^^S^^^^^^l 

■m  '51:''^'  ^  T'1^^^^^1 

■siiilf-.Vr'l^^l 

■f&  <«• . :  n,^^H 

pi»  '.'t^fl^^l 

m  mt—- '  ^4^H 

'"i^t^^^^^^l 
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Ceno. — The  following  new  buildings  were  completed  during  the  year: 

N-3580,  bath  house. 

N-3581,  closet. 

N-3582,  white  police  officers*  quarters. 

Empire. — Repairs  were  made  to  seven  buildings  used  for  occu- 

¥ancv  as  quarters^  storehouses,  church,  and  air-compressor  plant, 
he  following  new  buildings  were  completed  during  the  year: 


N-IOOO 
N-1009 
N-lOlO 
N-1011 
N-1013 
N-1014 
N-1015 
N-1016 
N-1017 
N-1018 
N-1019 
N-1020 
N-1022 
N-1024 
N-1026 
N-1027 
N-1028 
N-1031 
N-1032 
N-1033 
N-1034 
N-1035 
N-103r) 
N-1038 
N-1039 
N-1040 
N-1042 
N-1057 
N-1058 
N-1059 
N-1062 
N-1064 


new  jail. 

auditing  and  disbursing  offices. 

one  house,  typo  5. 

two  family  quarters,  type  14. 

one  type  3  house. 

court-house,  second  judicial  district. 

two  type  4  houses. 

six  type  7  houses. 

two  tjrpe  5  houses. 

cook  shed. 

pump  keeper's. residence  (Camacho). 

three  type  5  houses. 

mess  hall. 

fire-department  building. 

one  range  closet. 

five  type  5  houses. 

one  standard  laborers*  barracks. 

post-office. 

clubhouse. 

electric  light  plant  building. 

one  standard  laborers*  barracks. 

silver  mess  kitchen. 

four  type  17  houses. 

six  type  7  houses. 

ten  type  5  houses. 

cement  storehouse. 

hotel  laundry. 

corral. 

office  building  (new  shops). 

ice  platform. 

motor  car  house. 

fumigation  house. 


An  extensive  shop  plant  is  being  constructed.  Also  many  houses 
for  gold  employees. 

(Mnette. — Repairs  were  made  to  two  buildings  for  occupancy  as 
quarters.  The  following  new  buildings  were  completed  during  the 
year: 

N-  596,  four  ranee  closets. 

N-  597,  four  a>ok  sheds. 

N-4020,  one  standard  laborers*  kitchen,  S.  D. 

Ocisa  Blanca, — Sixteen  buildings  were  repaired  in  this  encampment 
for  occupancy  as  quarters.  The  following  new  buildings  were  com- 
pleted during  the  year: 

N-  595,  two  cook  sheds. 

N-4010,  one  standard  laborers'  kitchen,  S.  D. 

Lds  Gdscndas, — Repairs  were  made  to  thirteen  buildings  used  for 
occupancy  as  quarters,  offices,  and  hospital.  The  following  new 
buildings  were  completed  during  the  year: 

N-1502,  machine  shop. 
N-1503,  oil  house. 
N-15()4,  engine  house. 
N-1505,  coal  chute. 

S.  Doc.  55,  GO-1 8 


H-UOT,  Mvwa  typn  lA  hooNi. 

If-UM,  taD  Vfpo  U  hniMM. 

N-mo,  air  ■  iMuuiMwif  pbM- 

:t-UU.oiw«»tdied. 

N-lftl2.  tuulBid  htums*  tdidien,  &.  D. 

N-I&13,  twii  typi  1ft  ihdiiiiijriM. 

X'Uill,  Ma  tjrpe  7  ImiMB 

H'U1&,  wUoiUuma' tMlfc  bnun. 

N-1517.P  ■    • 


Ru^na  I'mAi. — KepmJn  were  m*Ae  to  Uurtwn  building  used  for] 
occupiUKv  as  cjusrten,  eop^  han,  And  panip  dbed.  Tbe  fciUowing  J 
ru<w  biiiMings  wen  coiuplel«d  during  the  yvar:  ' 


Tw»  ciN^  bIimU. 


Ilnul  Oh'inpo. — Kepairs  were  mmde  to  twentr-two  buOdJo^  tued  \ 
for  mariBe  rocsmpioMit,  tnew  hdl,  laborers'*  quarten,  etc.     The 
folUiwinjj  new  boQdin^  wise  completed  durinR  the  jtcst: 


N-illOl.i 

K-an».ti. 

X~3ll>4,  oM  aundird  bboran'  Idtclini,  S.  D. 

N-SIOK.  Uborei^  twih  honw. 
5^  Obispo.-  \U'ptun  were  made  to  live  Ituiltlings  lued  for  occu-1 
pancy  as  quartern   and  church.     The  rollowing  npw  building  were 
coniptcf.e'l  during  the  year: 

.\-i.-,2.j„.l. 


n[)h-lr<l  <\mU\-^  ilio 
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Santa  Cruz. — This  encampment  was  ordered  repaired  in  January, 
1907,  and  forty-three  houses  nave  been  repaired  during  the  iiscal  year; 
also  one  standard  laborers'  kitchen,  S.  D.,  was  constructed. 

Ba^  Matachin, — Repairs  were  made  in  seven  building  used  for 
occupancy  as  quarters,  shops,  and  storehouses.  The  following  new 
buildings  were  completed  during  the  year: 

N-113,  pattern  and  car  machine  shop. 

N-114,  addition  to  car  repair  shop. 

N-116,  five  colored  family  quarters. 

N-117,  two  cook  sheds. 

N-118,  bar  iron  rack. 

N-llO,  instrument  repair  shop. 

N-122,  three  standard  laborers*  barracks  No.  2.  ^ 

N-124,  laborers'  bath  house. 

Gorgona. — Repairs  were  made  to  14  buildings  used  for  occupancy 
as  quarters,  schoolhouse,  storehouses,  church,  etc.  The  following  new 
buildings  were  completed  during  the  year: 


N-1181 
N-1182 
N-1184 
N-1185 
N-1 186 
N-1187 
N-1188 
N-1189 

N-noo 

N-1191 
N-1 192 
N-1 193 
N-1 194 
N-1 195 
N-1 197 
N-1198 
N-1 199 
N-1200 
N-1 201 
N-1 202 
N-1204 
N-1205 
N-1206 


jail. 

three  houses  type  1. 

four  type  1  houses. 

two-room  addition  to  house  No.  46. 

pump  keeper's  residence. 

mess  hall. 

six  type  5  houses. 

corrau. 

fire  department  building. 

hotel-help  quarters,  No.  1. 

band  stand. 

hotel  laundry. 

plumbers'  storehouse 

clubhouse. 

commissary. 

five  type  5  houses. 

one  type  15  house. 

cement  storehouse. 

hotel-help  quarters,  No.  2. 

one  type  5  house. 

two  type  18  dormitories. 

three  type  14  houses. 

one  type  7  house. 


CabaUo  Viejo, — Repairs  were  made  to  four  buildings  used  for  occu- 

Sancy  as  quarters.     The  following  new  buildings  were  completed 
uring  the  year: 

N-  592,  laborers'  bath  house. 

N-  693,  closet  and  bath. 

N-3250,  three  ranee  closets. 

N-3251 ,  three  cook  sheds. 

N-3252,  silver  mess  kitchen. 

N-3253,  two  standard  laborers'  kitchens,  S.  D. 

Juan  Grande, — Work  repairing  this  encampment  was  started  during 
the  year  and  10  buildings  were  repaired,  use^  for  occupancy  as  quar- 
teva  and  mess  hall.  The  following  new  buildings  were  completed 
during  the  year: 

N-1 196,  one  cook  shed. 

N-3500,  silver  mess  kitchen. 

N-3501,  Gallegos'  mess  hall  and  kitchen. 

N-3502,  laborers'  bath  house. 

N-3503,  one  range  closet. 


1(10  BEP<'RT    ISTHMrAN    OANAL   rOMMlSflmN. 

Mdmei.—Rep&irs  were  made  to  two  buildings  used  for  occupancy  j 
118  quarters.  The  following  now  buildingH  were  completed  during  i 
the  year: 

N-3300,  throo  cook  shMa. 

N-.1302,  Gallfgw*'  mew  liiJl  iind  kilfbi-u. 

N-3303,  one  typf  1«  honw. 

N-3304.  laborers'  balh  liou»i-. 

San  Pnbh.— Hewn    buil<1iiij;s    were    irpairwl    for    oucupaimy    

quarters.     The  following  new  buildings  were  completed  dtiring  the  I 
year: 

N-2000,  jail. 

N-3351^  one  cook  Bhwl. 

Tabemilla. — Repairs  were  made  to  two  buildings  for  occupancy   ' 
as  quartei-s.     The  following  new  buildings  were  coiiipletod  during 
the  year: 

N-2020,  jail. 

N'-3026,  vard-mafiter'nsTiaiily. 

N-3027,  rhrco  range  i-loeots. 

N-3028,  three  Sinn dard  laborpre'  linrnifkB. 

N-3023,  iwfi  Inborere'  both  bmisre. 

N-3031,  Gallpera'cDraBhall  and  kilrhi^ii. 

N-34B1,  four  cook  eheja. 

N-M52,  sand  hounr. 

N-345a,  10  HtanOard  l»borcm '  bamn-ka. 

N-3454,  one  tvpe  5  houac. 

N-3455,  twoeiandard  labiMrra'  kitilHW,  S.  D. 

N-.'W.5G,  Iwn  laborer'  balh  honsr*, 

N-3457,  mras  hull. 

N-345B,  tool  house. 

N-3460,  holpl-hclp  quart  ere. 

.S'i'i  h    ^'l^if. — I''ive    buildings    were    repaired    for   occupancy    as 
<|uait('i-s.     The  following   new  building  was   completed   during   the 


/■>(>./-. v.— The  f<)l]..«iii<,'  ni-w  building  wjih  conipk-toil  during 
llie  yciir: 

N-1070, -iiuMv-iksliwI. 

Hnlno. — Repairs  were  nindi;  to  four  buildings  used  fur  oiTUimncv  jis 
quiirters. 

(iiiluv. — As  soon  as  it  was  decided  lo  build  a  lock  canal  five  tyjH'  5 
houses  were  ordered  built,  wliich  order  was  followed  U|»  with  orders 
for  ii  great  nutulicr  of  "Iiousch  of  various  lypcs  ainl  for  various  pur- 
poses.    TIk!  ftiilowing  buildings  were  conijdeted  thning  the  year: 
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N-4030,  ono  type  8  house. 

N-4031,  ton  standard  laborers'  barracks. 

N-4032,  two  standard  laborers*  kitchens,  S.  D. 

N-4033,  office  building,  division  engineer. 

N-4034,  Gallegos  mess  hall  and  kitchen. 

N-4035,  twenty-four-bed  hospital. 

N-4036,  five  colored  family  quarters. 

N-4040,  post-office. 

N-4041,  commissary. 

N-4042,  one  standard  laborers*  kitchen,  S.  D.  (spillway). 

N-4043,  two  standard  laborers*  barrsUiks  (spillway). 

N-4044,  powder  house. 

N-4045,  one  type  8  house. 

N-4046,  one  type  18  dormitory. 

N-4048,  hotel-help  quarters  No.  2. 

N-4049,  fluviograph  house. 

N-4051,  fumigation  room. 

N-4052,  one  laborers*  bath  house. 

N-4053,  tool  house  (spillway). 

N-4059,  cement  shed. 

N-4060,  sand-drying  plant. 

N-4061,  distUling  shed. 

N-40^,  paint  shop. 

Mount  Hope. — Repairs  were  made  to  two  buildings  used  for  occu- 
pancy as  repository  and  church.  The  following  new  buildings  were 
completed  miring  the  year: 

N-  304,  boiler  house. 

N-1701,  new  jail. 

N-1702,  pump  keeper*s  residence. 

N-1703,  one  type  15  house. 

The  large  warehouse  belonging  to  material  and  supplies  department 
was  partially  destroyed  by  fire  and  is  Jiow  being  rebuilt. 

Cristohal. — Repairs  were  made  to  eight  buildings  used  for  occupancy 
as  quarters,  schoolhouse,  church,  and  oflSce.  The  following  new 
buildings  were  completed  during  the  year: 


N-264 
N-284 
N-286 
N-287 
N-288 
N-289 
N-298 
N-302 
N-308 
N-309 
N-311 
N-312 
N-313 
N-314 
N-318 
N-319 
N-321 
N-322 
N-323 
N-324 


jail,  addition. 

three  type  1  houses. 

two  2-story  dormitories. 

one  house  type  1. 

one  house  type  3. 

twenty-four  standard  laborers*  barracks. 

fire  department  building. 

band  stand. 

ten  range  closets. 

three  cook  sheds. 

one  24-room  dormitory. 

two  type  14  houses. 

clubhouse. 

deck  house  on  old  barge  (gold). 

carpenter  shop. 

three  standard  laborers*  kitchens,  S.  D. 

bakery  storeroom. 

lodge  nail. 

machine^hop  extension  (dry  dock). 

time-keeping  office. 


House  No.  1  is  being  remodele<l  to  provide  room  for  dispensary  and 
court  room. 
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Colon. — The  following  new  buildings  wwe  completed  for  sanitary 
department: 

N-262,  new  hospilal  on  coral  reef. 

N-26B,  three  family  quartera,  type  C. 

N-294,  one  type  3  house. 

N-299,  eatiilary  department  sUirehouBe. 

N-aOO,  Durws'  home. 

N-30fi,  orderlies'  quarters. 

N-307,  maids'  quartets. 

N-317,  boatbouae. 

Porto  Bella. — The  following  buildings  have  been  started,  to  be  used 
for  occupancy  as  quarters  by  forces  employed  in  stone-crusher  work  at 
that  point: 

N'-iOSO,  two  standard  laborera'  burracka  Nu.  2. 

N--4081,  one  stondnrd  laboreiB'  lcitch«n,  S.  D. 

N-)082.  one  typo  17  hmisc. 

N-)OS.t,  one  type  D  bouse. 


APPENDIX  D. 


REPORT  OF  THE  HEAD  OF  THE  DIVISION  OF  MATERIAL  AND 
SUPPLIES. 


Cristobal,  C'anm.  Zone,  A'ugust  S.  1907. 

Sir:  I  have  the  honor  to  submit  herewith  the  annual  report  of  the 
division  of  material  and  supplies,  Isthmian  Canal  Commission,  Canal 
Zone,  for  the  liseal  year  July  1,  1906,  to  Juno  30,  1907: 

The  work  of  the  division  of  material  and  supplies  during  the  past 
fiscal  yejir  has  been  a  general  continuation  of  reoi^anization  and  con- 
solidation features  inaugurated  during  the  fiscal  year  1905-6.  Mate- 
rial has  been  re<5eived  l>y  purchase  to  the  value  of  approximately 
$9,500,000,  of  which  over  90  per  cent  covers  purchases  made  in  the 
United  States.  Disbursements  during  the  past  fiscal  year  amounted 
to  $9,000,000,  an  average  monthly  disbursement  of  $750,000,  of 
which  $230,000  represents  value  of  material  from  old  French  stock. 

New  storehouses  are  under  construction  at  Empire  and  Paraiso 
shuns.  At  present  we  are  utilizing  the  old  French  buildings  at  both 
of  those  platies,  but  the  business  has  boon  growing  so  rapidly  that  they 
have  become  entirely  inadequate,  necessitating  the  buildmg  of  new 
storehouses,  which  will  be  located  convenient  to  the  new  shops  and 
of  sufficient  capacity  to  handle  the  present  and  anticipated  busioesa. 
In  addition  to  the  new  storehouses,  authority  has  been  granted  to 
erect  10  powder  magazines,  which  are  t«  be  constructed  of  cement  to 
make  them  lireprooi,  for  the  storage  of  explosives  and  to  safeguard 
against  the  danger  of  having  large  quantities  of  explosives  stored  in 
only  2  magazines  as  at  present.  These  will  be  located  at  different 
points  on  the  Zone  convenient  for  the  work. 

New  corrals  for  our  land  transportation  have  been  built  at  Gatun, 
Gorgona,  Bas  Obispo,  Empire,  and  Culebra. 

A  disastrous  fire  occurred  at  Mount  Hope  general  storehouse  on 
April  1  of  this  year,  practically  destroying  one-half  of  the  building 
and  resulting  in  the  loss  of  material  aggregating  in  value  about 
$100,000.  The  fire  broke  out  witliin  a  few  minutes  after  the  force  left 
the  building  at  the  noon  ImuP,  and  was  supposed  to  have  been  caused 
either  by  sparks  from  a  locomotive  or  smoKing.  Practically  no  delav 
was  occasioned  to  the  work  on  account  of  this  fire,  as  a  general  stocK 
was  distributed  over  the  Isthmus  at  different  stores,  so  that  we  had 
sufficient  material  left  on  hand  and  on  order  to  keep  everything  going 
until  a,  new  supply  coid<l  \w  received  from  the  States.  Immediately 
after  the  fire,  work  was  commenced  clearing  away  the  debris,  sorting 
out  salvage,  and  rebuilding  the  storehouse.  The  new  building  has 
been  dividi-il  into  three  Mcclions,  with  fire  walls  exLendini;  from  the 

5 round  Id  llw  ninf,  mi  tlml  six  mid  another  fire  occur  there  would  bono 
ifliculty  in  conliiiiug  it  bctweea  two  walla. 


J 
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The  demand  for  building  materials  and  supplies  of  all  kinds,  includ- 
ing wmstrucliou  supplies  and  equipment,  has  be«n  heavy,  cotmtant, 
and  urgent.     During  the  past  fiscal  year  the  division  of  material  ana 
supptii'i*    has  received  37  full  cargoes  of  material  and  part  cargoed 
from  about   150  ships,     .(\jnong  other   items   handled    there    were 
■2^;MH},mO  feel  of  lumber,  2n4,(HX)  CfOAS  lies,  4,000  piles,  and  about  "^ 
50,01)0  tons  of  iiitscellaneous  cargo.     We  have  also  disposed  of  nearly  ' 
1 1 ,000  tons  of  scrap  French  material  by  sale  to  dealers  in  the  Umt*a  1 
States,  about  4,000  tons  being  shipped  north  as  ballast  for  Panama  J 
Railroad  boats  when  they  were  short  of  full  cargoes  of  comiim'cinl  J 
freight.     We  have  also  usi'd  a  largi^  amount  of  scrap  cast  iron  nod  ] 
scrap  brass  fioiu  the  Kreneh  stock,  in  our  foundries  at  Gorgona  ahopii, 
in  connection  with  the  work.     A  large  amount  of  l">encJi  malerinl, 
consisting  of   boilers,  pumps,  Decauville  track,  cars,   locowiotivea,  | 
cranes,  and  other  material,  has  been  put  into  iwe. 

Our  printing  plant  in  I'anania  has  lieen  ninning  to  its  full  capacity, 
14  printing  pnwses  being  kept  busy,  besides  the  book-binding 
department.  About  24,000,000  pieces  of  printed  matter  have  been 
turned  out  during  the  year.  In  addition  to  the  printing  required  by 
the  Commission,  a  large  proportion  of  the  printing  required  by  the  ' 
Panama  Kailroad  has  been  done  by  our  plant  in  Panama. 

The  tutiniatc  of  oxiwudituro  for  tue  division  of  material  and  supplies  | 
for  the  fiscal  year  1906-7  w«a  (e43,SB7.24,  bub  our  expenditnre  was  I 
S755,321.S9,  UiJyg  I1SS.S7S..3&  undMi^  attinmte.    The  numlw  of  J 
gold  employees  in  tbis  division  ifl  252;  silver,  or  colori'd  eniployee^, 
ntit  iTicludint:  liihuriTi,  .5154;  colored  liiborer?.  ."   " 

The  organization  is  as  follows: 

A;  (.'rist(dtal  are  located  the  headquarters  of  the  chief  of  the  div: 
anil  llif  gi'uciid  offices  of  the  division.  In  this  office  i.s  handled  all  the 
cieriiMl  wnrk  in  conncclion  with  the  accounting  of  material  and  in 
ordcrini;  iimlerin!  and  supplies  from  the  States;  also  the  placing  of 
onlers  i'or  Mipplies  to  be  shipped  from  the  stoit'honses  to  the  various 
ilivisions  on  approvcil  i('(]uisitioiis,  or  local  purchases  to  be  made  from 
the  I'liiiainii  iiailruad  and  Panama  Railroad  commissarv,  or  on  the 
Isihiinis.  All  riiited  States  bills  are  handled  at  this  oiiice,  and  all 
pii])crs  ill  curmiHlioTi  with  shipments  coming  from  the  Imited  States, 
dispii>.iiioii  <if  material,  arranging  for  its  inspectio 


ilishinjr  bills  nf  lading'  jukI  dealers'  invoices.  All  accounting  work 
II  I'oniiciiiiin  with  the  issue  of  inalcrial  and  supplies  is  handled  here. 
ucli  as  I'i'ports  for  the  amiitor,  stuck  records,  etc. 

At  Mnuiit  Hope  i^  located  the  general  storehouse,  at  whii-h  point  a 
toc'kuf  slandani  niateiial  and  supplies  is  carried,  and  fioin  thisstore- 
s  at  the  different  points  n'eeive  tlicii 
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required  by  the  mechanical  department  in  their  shops  and  foundry. 
The  storekeeper  at  Empire  has  jurisdiction  over  the  district  between 
Bas  Obispo  and  Paraiso  (which  includes  the  stores  at  Bas  Obispo, 
Empire,  and  Culebra,  the  lumber  yard  at  Culebra,  the  corrals  at  Cide- 
bra  and  Empire,  and  the«powder  magazines  at  Bas  Obispo  and  Cule- 
bra). This  IS  the  most  important  store  on  the  Isthmus — outside  of 
Mount  Hope  store — as  all  main tenanc^-of -way  material^  train  supplies, 
repairs  and  supplies  for  steam  shovels,  drills,  locomotives,  cars,  etc., 
used  on  the  Culfebra  division  are  furnished  from  Empire  store.  The 
Paraiso  store  furnishes  all  material  and  supplies  lor  locomotives, 
steam  shovels,  etc.,  used  at  the  south  end  of  Culebra  cut;  also  supplies 
for  the  mechanical  division,  which  maintains  shops  at  that  point. 
Ancon  store  furnishes  all  material  and  supplies,  forage,  etc.,  recjuired 
at  the  Ancon  corrals  and  the  minor  supplies  required  b}'  the  other 
departments  at  Panama  and  Ancon.  The  La  Boca  store  furnishes 
all  material  and  supplies  required  by  La  Boca  shops  and  for  the  float- 
ing equipment  ancl  tor  other  departments  at  or  in  the  vicinity  of  I^a 
Boca.  The  storekeeper  at  this  point  also  has  charge  of  th^  La  Boca 
lumber  yard. 

The  printing  plant  and  stationery  department  is  in  the  administra- 
tion building,  Panama,  and  handles  all  the  stationer}^  and  printing 
required  by  the  various  departments  on  the  Isthmus;  also  supplies 
for  the  engineering  department,  such  as  transits,  levels,  steel  tapes, 
office  supplies,  etc.,  and  also  a  large  portion  of  the  printing  and 
stationery  required  bj"  the  Panama  Railroad.  Rubber  stamps  are 
also  manufactured  by  this  department.  The  plant  consists  oi  four- 
teen presses,  which  are  operated  by  a  gasoline  engine,  ruling  ma- 
chines, paper  cutters,  bindery,  etc.,  which  go  to  make  up  a  complete 
printing  establishment.  This  plant  is  kept  running  at  fidl  capacity 
at  all  tmies. 

The  division  of  material  ^nd  supplies  also  has  charge  of  all  land 
transportation,  which,  at  tlie  present  time,  consists  of  about  600 
horses  and  mules,  with  the  necessary  w^agons,  carts,  carriages,  ambu- 
lances, and  other  equipment.  Corrals  are  located  at  (Cristobal, 
Gatun,  Tabernilla,  GoBgona,  Bas  Obispo,  Las  Cascadas,  Empire, 
Culebra,  Paraiso,  Corozal,  Ancon,  and  La  Boca.  The  corral  staflfs 
consist  of  one  superintendent  of  transportation  and  veterinary  sur- 
geon, with  headquarters  at  Cristobal,  with  jurisdiction  over  the  large 
number  of  animals  at  Cristobal,  Colon  Hospital,  and  Gatun,  and  one 
assistant  superintendent  of  transportation  and  veterinary  surgeon  at 
Ancon  to  take  care  of  the  business  at  that  end^  the  two  largest  corrals 
being  at  Ancon  and  Cristobal.  Each  corral  is  under  the  immediate 
jurisdiction  of  a  corral  foreman.  The  supt»rintendent  of  transporta- 
tion and  veterinary  surgeon  make  weekly  visits  to  all  corrals  on  the 
Isthmus  and  oftener  if  necessary,  so  that  the  efficiencj^  of  the  force 
and  maximum  amount  of  work  from  the  animals  and  proper  care  of 
same  is  procured.  We  also  have  a  system  of  daily  reports  from  each 
of  the  con'al  foremen,  which  keeps  the  head  of  the  division  con- 
tinually in  touch  with  the  business  and  conditions  at  each  point. 
Tliis  not  only  applies  to  corrals  but  to  storehouses. 

The  diversity  of  work  found  in  the  construction  of  the  Panama 
Canal  necessitates  the  purchase  and  use  of  an  almost  endless  variety 
of  equipment,  material  for  repairs,  and  small  supplies  for  maintenance. 

It  has  been  necessary  to  purchase  rails  and  other  track  uiaU^v^^^ 
locomotives,  cars,  steam  shovels,  cranes,  ^vVe  Ax\n^\^>  \r^^,\«^si^v^^^'e.^ 
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earth  -spreaders,  ajiil  uthor  emiiument  for  the  physical  work  of  exca- 
vation, and  the  disposition  of  tne  exoavatod  material;  lumber,  roof- 
ing, hardware,  plumbing,  afid  all  classes  of  building  malenal  for  the 
construction,  repair,  and  maintenance  of  gold  and  silver  quarters, 
shops.  s1orehous(>s,  oil  hou:^.s,  hos^tals,  hotels,  laborers'  kitchen^. 
{>enitcntiarics,  jails,  post-ofTices,  office  buildings,  clubhouses,  cold 
storage  and  ice  plants,  laimdn',  bakeries,  etc.;  equipment, appli- 
ances, medicines,  drugs,  etc.,  for  hospitals,  dispensaries,  anil  sick 
camps:  machinerv,  tools,  and  supplies  for  ahopis^  planing  mills, 
foundries,  round  nouses,  etc.;  equipment  and  supplies  for  the  police 
and  lire  departments;  furniture,  dishe.s,  and  eqmpment  for  gold  and 
silver  quarters,  hotels  and  lalwrcrs'  kitchens;  track  matertnl  and 
tooi.'^  for  the  construction,  repair,  and  maintenance  of  tracks;  ani- 
niaU,  vehicles,  forage,  and  corral  suppUes  for  IocaI  transportJition ; 
skine  crushers,  rollers,  cement,  sewer  and  water  pipe,  brick,  and 
other  materials  for  the  use  of  the  division  of  municipal  engineering; 
dredges,  tugs,  lighters,  barges,  and  other  floating  equipment  fur  the 
marine  work;  and  numberless  other  ifenis  use<l  in  connection  with 
the  operation,  repair,  and  maintenance  and  equipment  named, 
togetlier  with  a  supply  of  standard  materials  and  supplies  in  stock  at 
tlie  various  storehouses  for  the  shops  and  for  the  use  of  all  the  different 
departments  on  the  Isthmus. 

These  supplies  consist  of  repair  parts  for  locomotives,  steam 
shovels,  cars,  drills,  and  other  equipment  and  machinery;  small  tool;* 
for  the  sliops^  iron,  stoel,  builders'  hardware,  plumbing  material, 
furniture,  marine  supplies,  track  tools,  paints  and  oils,  founchr  sup- 
plies. I'tirral  e*|iiipmt>nt  an.l  supplies,  sttiticncrv-  iinM  printed  forms, 

anil     -A     ,,.  ■         ...'wr,.N..!>,,',,;ll:'l.-     n..,1      ::!.-.■:■     .'     ■       '^       ■■      I       ^H^lbV 

all  la  ■'. .  ._  iiKlard 

inali'ii;i!  lo  iipficnxiiiiiilrlv  ^i.\  iimiitlis'  i-i'(|uiri'riu'm-^  fliis  l>v  reason 
uf  til.'  Irii;:ili  .A  liiiii-  ii  iVqiiin-s,  fruiii  <Unv  of  romii-^ition,  lo  adver- 
lisr-.  iiwaiil.  >hi|i.  tiiiii  ifirivc  the  nuiterial  on  llie  Isthiiuis — although 
Diiiiiy  tirliclcs  cif  siaiularil  Mipplic;;.  sufh  nsoil,  waste,  luinlici-,  roofing, 
liMi'k  tools.  ii:iils.  ccnieiit,  etc.,  arc  "turned  over"  in  from  thirty  tii 

Hvcrv  ili'parKneiit  on  llio  Islluiius  is  dependent  upon  us  for  their 
sii|.|>lirs,  jukI  cvcrv  crfort  is  iiia.le  to  anlicii)atc  the  wants  of  oacli 
Hivi^iuii  M.  that  n^quisitioris  ciUi  be  filled  prom])lly  and  fully.  We 
entlcavur  to  carry  ai  our  suhslori's  the  clas.s  of  material  and  supplies 
nei'ilcil  liv  tlic  viiriniis  ilrpi  ■...■-■. 

stock  l.v'nvqiicrit   i.inrlKiM 
fiirni-licil  II-  ].y  \h<-  .lilfcn 
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By  reason  of  this  record  the  storekeepers  can  keep  a  Imo  on  the  con- 
sumption of  various  materials  from  month  to  month,  and  their  stock 
orders  are  based  upon  the  consumption  as  shown  on  their  stock  books. 

The  division  of  material  and  suppHes  as  now  organized  is  handHn<^ 
the  immense  amount  of  business  requireil  of  it  m  an  efficient  and 
businesslike  manner,  and  works  in  harmony  with  all  otlier  depart- 
ments and  in  the  interest  of  the  Government  in  connection  with  the 
great  work  of  constructing  the  Panama  Canal. 

The  health  conditions  of  the  employees  of  this  division  during  the 
past  fiscal  year  have  been  exceptionally  goo<l.     There  have  been  no 
deaths  among  the  white  employees  and  very  few  cases  of  illness. 
Ihave  the  honor  to  be,  yours,  ver^'  fespectfidly. 

W.G.  Tubby, 
Chief,  Divifnon  of  Malerial  and  Supplier, 
Col.  Geo.  W.  Goethals, 

Chairman  and  Chief  Engineer,  Culehra,  Canal  Zone, 


I 


APVKNinX  K. 
EEPOKT  OH  THE  0£OLOOT  01  THE  CAKAL  ZOHE. 


Isthmian-  Cakai.  ('■otiutsHinv, 
Waskiiifft'm  Office,  Junr  26, 1907. 
Sir:  I  havo  the  honor  to  trauimiit  linrrwith  my  Tmal  report  on  tlie 
Keolufiy  of  tbo  Canal  Zomt,     A  i-itpy  of  llic  ri'port  lias  U-n-n  sent  to 
the  honorable  the  Secretary  of  War. 

Vcrj'  resjM'Ctfiilly,  Krnest  TIowb, 

Gr4iit>gint. 

Tlie    ClIIBK    KNaiNKKK,  IsTHMlAN    ('ANAI.   lk»«MlfiSIOf; 

ChiliUrii,  VaTtal  Zone. 


iNTBonuonoN. 

In  the  following  description  of  the  ppoIott  of  that  portion  of  6ie  ' 

Mliiniis  of  Pui.-iuiu  lr,iv.-rs,.,l  by  the  Piin;Hiia  Can.l!  an  effort  has 
hi'cii  inailc  to  coiiliiic  tlie  discussion  to  matters  of  general  interest 
ami  til  r].'s(-ril»'  siiih  fcjiMircs  us  have  special  lioarinfr  on  the  proli- 
lejj!  .>l'  eanal  enii^lrii'iiuii.  >hiiiy  details  and  (henries  of  interest 
iinlv  In  s]>eii;ilisl.-  have  heeii  inir|><ise!v  oniitted,  since  the  objects  of 
the  siirvi-v  weiv  priiiiarilv  |.iactical  ..lies  and  \v,Te  intended  to  mi|»- 
[ily  iiifnrnialinii  in  R.tcard  li.  the  charafler  of  the  sites  s<'lecte<i  for 
lucks  jmd  .iaiiw.  and  [<•  nlitaiii  snine  idea  as  In  the  nntiirni  n'sonrces 
nf  III,'  rnunlrv  and  c-ix^ciallv  in  re>rar<l  to  biiildin}:  imiterinis. 

In  llic  .■uiiVse  of  the  sinOev  data  uf  c.msiderable  seientifie  vahie 
were  <il>laini-d  thai,  it  is  helirve.i,  will  lliriiw  ligiit  on  a  nnniher  of 
oh^iurc  i.rnldenis  uf  rslhniian  fjcolofry.  This  material  will  he  nnh- 
lishcii  eKrwllerc. 

The    nre-eiit    ivpoit    i-  in    two   parts.     The    first    is   devoted    to    a 

d.'M'rii.li f  Ihe  vaHnus  <:eolu^'iral  fi.nnatinns  that  have  been  rec- 

.,-niz.'d  .in  ihi'  iMhniu.-.  xvhili'  In  the --.■ond  |mrl  such  j.ractieal -|nes- 
(iT.ii.  as  Ihi'  characlir.irri.uiidali.ins.  classihcalion  r.f  materials  (..  be 

exnivale.l.aii.l ]m,Mhi]i[  v  <.f  iiiaiinra.'furini:  l'..rtlund  eetneiit  fmm 

local  nialerial,.  aredi-.,.M-.M.d"in  detail 

I'AUT    1- 


II-  In  Ihe  I'acihe.  the  coniil  line  traver-es 
ir  dixision...  The  lir.sl  is  llait  of  ihe 
iiid  includi-s  the  swani|.v  |o\v  lands  thai 
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extend  from  Linion  Ba_v  nearly  to  Buhio,  Tliis  division  ends  near 
San  Pablo,  about  6  miles  below  tlic  point  where  the  Rio  Obispo 
enters  the  Chagres.  The  seoond  division  m  that  of  tho  suiimiit  repion, 
and  extends  from  San  Pablo  to  Pedro  Miguel,  while  the  lliird  lies 
between  Pedro  Miguel  and  La  Boca,  and,  Uke  tho  first,  is  generally 
low  and  swampy. 

Thf  Caribbean  slope. — East  and  south  of  Linion  R&\,  a  swamp, 
whoso  elevation  is  little  above  that  of  tho  sou,  extends  f>aekward  for 
2  miles  or  so  from  the  shore.  Laiw  hills,  liardly  continuous  enough  to 
be  called  a  range,  lie  directly  back  of  Colon  and  the  bay;  they  are  tho 
Monkey  Hills,  near  Colon,  while  to  the  southwest  they  are  known  as 
tho  Mmdi-  Hills.  Their  summits  arc  extremely  unifonn  in  height, 
rising  about  50  feet  above  the  level  of  the  swamps.  These  hills  liave 
an  important  bearing  on  the  physiographie  develonraent  of  the  rej^ion, 
and  are  referred  to  later  under  the  heading,  "Development  otthe 
present  topography." 

Forming  a  crescent-shaped  boundary  between  tho  littoral  swamps 
and  the  basin  of  the  Champs  Valley  and  its  tributaries,  the  Gatuocillo 
and  Trinidad,  is  a  well-deiinrd  range  of  hills,  over  lOO  feet  in  elevation, 
that  extends  from  the  coast  east  of  Colon  to  a  point  some  miles  west 
of  Limon  Bay,  the  continuity  of  the  hills  being  broken  only  where  tho 
Chagres  River  has  cut  a  broad  passage  tlirough  them  at  Gatim. 
From  this  point  southeast  the  valley,  dotted  with  low  conical  or 
rounded  hills  which  rise  from  swampy  alluvial  flats,  gradually  be- 
comes narrower  until,  near  San  Pablo,  the  lowlands  cease  and  the 
hilly  portion  of  the  Isthmus  begins. 

The  Central  rvqion. — The  second  topograpluc  division  includes  that 
portion  of  the  Cliagrea  Valley  that  lies  between  San  Pablo  and  Mata- 
chin,  the  valley  of  the  Obispo  to  near  its  Iiead  at  CXiIebra,  and,  on  tho 
Pacific  Slope,  the  valley  of  the  Rio  Grande  to  Pedro  Miguel,  a  total 
distance  or  about  16  nules.  The  region  is  one  of  rounded  or  conical 
hills  500  to  1,000  feet  in  elevation  that  are  without  systematic  ar- 
rangement in  chains  or  groups.  From  San  Pablo  to  Obispo  the  valley 
is  comparatively  open,  but  at  the  latter  point  the  Chagres  is  left  by 
tho  hne  of  the  canal  and  the  valley  of  tlie  Obispo  followed.  In  ito 
lower  part  between  Las  Cascadas  and  Bas  Obispo  the  valley  is  nar- 
row and  hemmed  in  by  hills.  Just  south  of  Las  Cascadas  there  is  an 
open  basin,  which,  between  Emjiirc  and  Cule])ra,  has  a  width  of  more 
than  a  mile;  it  issurroimded  li\  loftv  hills  and  has  a  minimum  eleva- 
tion of  about  200  feet.  Smilh  of  llio  continental  divide  at  CVlebra 
there  is  a  rajiid  dest^ent  willi  it  widening  of  the  valley  of  the  Rio 
Grande  to  Pedro  Miguel,  where  the  stream  is  joined  by  several 
tributaries. 

The  Pacific  slope. — The  ex]mnsion  of  the  valley  at  Pedro  Miguel 
marks  the  beginning  of  the  third  topographic  division.  With  the 
development  of  flood  plains  in  the  lower  valley  of  the  Rio  Grande 
swampy  conditions  comparable  to  those  on  the  Atlantic  exist,  but  to 
the  northeast  and  southwest  of  the  valley  the  liilly  topography  of  the 
central  portion  continues  quite  to  the  sea,  while  several  isolated  hills 
rise  from  the  floor  of  the  valley  to  elevations  of  from  300  to  500  feet. 
At  the  point  where  the  stream  enters  the  Pacific  at  La  Boca,  the 
valley  is  hemmed  in  by  Ancon  an<l  Sosa  hills  on  the  east  and  on  the 
west  by  the  southern  exten.'^ion  of  central  uplands,  so  that  it  has  the 
form  of  a  broad  open  basin,  with  a  narrow  outlet  to  the  Pacific. 
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It  will  be  fihown  in  discusKitm  the  geolof^  of  the  region  that  there  \ 
in  a  close  relationship  between  the  ptvlogy  and  the  topography,  anrf 
that  most  of  the  tiiffcrences  in  the  topography  which  are  eneoiinl^Twi 
in  crtissing  from  one  side  of  the  Isthmua  to  the  other  are  to  I>c  attrib- 
uted very  lai^Iy  to  the  character  of  the  underlying  formations. 


INTB«>1>0CTION, 

Fnwti  surface  ouI(Tm|>,s,  b»riii^  and  extxisiiR-s  luHdt'  by  excavation 
fur  Iho  canal  and  the  Panama  Railroau,  it  is  possible  to  obtain  a 
rh'nr  iilea  of  the  broa<ler  features  of  the  geolo^'  of  th«  Canal  Zone. 
Most  of  the  points  uoiic^riiinf;  which  there  may  be  some  uncertainty 
are  of  minor  importance  and  have  no  direct  bearing  on  the  problems 
of  rtvnal  construction. 

Before  taking  up  detailed  deecrijilions,  it  will  be  well  to  consider 
liriellv  the  different  formations  that  have  been  recognized,  and  their 
relations  to  one  another 

The  central  portion  of  the  Islhiime  along  the  canal  line  consists  of 
rocks  of  igneous  origin.  They  Mv  Ihe  ohiest  rocks  of  the  region  and 
have  l>een  observed  at  the  surface  in  the  central  area,  between 
Mumei  and  Empire  and  northeast  of  the  eilv  of  Panaiim;  dinmoud 
drill  borings  have  indicated  tbcir  pre^^nce  also  at  otlier  points,  and 
it  is  believed  that  they  underlie  at  preatpr  or  less  depth  the  wholo 
Icrriton,'  included  in  the  Canal  Zone. 

To  the  northwest  younger  rocks  of  sedimentary  origin  occur,  resting 
im  the  older  lupous  mass,  and  gently  inclined  toward  (he  Caribbean 
Sea.  t-o  that  m  pussinj:  from  the  interior  toward  Colon  successively 
younger  beds  are  encountered.  Their  well-defiueil  stratification  and 
ilic  alumdnnt  fossil  rcrntiins  of  marine  ()rgnnisms  indicate  lliat  these 
nicks  were  formed  by  Uic  iie|>(isi(ioii  of  gravel,  sand,  and  mud  on  the 
M-a  liiiitniii.  or  ill  tichil  cslTiarics  wliere  the  materials  graduailv 
li;inlcni-ii  into  nii'k.  Nearly  the  .-aide  conditions  prevail  on  the 
Pacilii-  .-iili',  wlicre.  in  addition  to  l)ie  older  ifjnci)us  and  scdiiiienlan,- 

Dik.'s  and  larL'c  i-ioss-iiilliii^'  niiisscs  of  a  basidtic  niilure  have 
invaded  all  i>f  the  older  .-ediiiientiir^"  rucks;  thev  occur  in  greatest 
aliMiiilaiiee  in  the  leiitral  and  suiilhcrn  parts  of  the  Zone  and  are 
helievrd  1..  re|>n>sent  the  last  i.iiase  (tf  iiclive  volcanisni  in  the  iieit^li- 


iirrenre  in  ihc  vifinitv  of  Obispo. 
■iiirJionalioiit  to  be  described  that 
d  re^'iuii  ami  coiisi.sts  of  amiesitir 

is  flniilv  lield  tutrcther  bv  some 
.■  he  of  dilTeroiit  on.L'ins,  but  those 
luwn  a>  vuk'aTiic  breccias,  that  is, 
suliau-'uliir  fragments  of  imeous 


hiva  11 
.-Till 
nr    Tim; 

ini'.'i' 

III!'    Idl 

i,.l  k 

REPORT   ISTHMIAN    CANAL   COMMISSION. 


Ill 


rocks  of  various  sizes,  from  that  of  fine  cravel  to  blocks  1  foot  or 
more  in  diameter.  In  the  case  of  a  volcanic  breccia  the  cement 
usually  consists  of  finer  material  of  the  same  composition  as  the 
inchided  fratiments.  Breccias  such  as  those  that  make  up  a  largo 
part  of  the  Obispo  formation  are  the  result  of  volcanic  eruptions  of 
explosive  violence,  hy  which  great  q^uantities  of  volcanic  "ash," 
lapilli,  and  lar^  and  small  blocks  of  i?neous  rock  are  hurled  from 
the  throat  of  the  volcano  and  deposited  either  on  the  surface  of  the 
adjoining  land  or  laid  down  in  sea  or  lake  basins.  In  such  eruptions 
the  finer  material  thrown  out  has  been  thoroufrhly  calcined  by  the 
heat  of  the  volcano  and  subsequently  trituratcn  by  the  force  of  the 
explosion,  so  that  it  possesses  the  properties  of  a  natural  hydraulic 
cement  and  needs  only  a  little  moisture  to  sot  and  bind  the  ejected 
material  into  a  solid  rock. 

The  Obispo  breccias,  which  are  believed  to  constitute  a  largo  part 
of  the  formation,  are  of  variable  texture,  usually  being  composed  of 
angular  fragments  an  inch  or  more  in  diameter.  No  evidence  was 
found  that  they  were  laid  down  or  sorted  by  the  action  of  running 
water.  The  fragments  consist  of  ande.sile  of  a  variety  of  textures 
and  show  slight  differences  in  composition.  The  nmiority  of  the 
fragments  appear  to  consist  of  pyroxene-ondesitc,  although  a  fair 

Eercent^ie  of  honiblende-andeaites  are  present.  The  color  of  tlie 
reccia  on  fresh  exposures  is  a  dark  blue  or  green.  The  rock  near  the 
surface  has  been  altered  to  a  retl  clay. 

At  a  few  places,  notably  in  the  vicinity  of  Empire,  lava  lh)Ws  of 
massive  andeslte  were  ft)und  associated  witn  the  breccias.  The  actual 
relation  of  the  flows  to  the  breccias  is  not  clearly  siiown,  but  il  is 
believed  that  they  were  contemporaneous  and  that  quiet  outpourings 
of  lava  alternated  with  the  explosive  eruptions  that  produced  tlie 
breccias.  The  nias.sivB  rock  is  of  essentially  the  same  composition 
as  that  composing  many  of  the  fragments  in  the  breccias,  but  in 
most  cases  is  too  far  decomposed  to  admit  of  exact  determinations. 

Occurrence  of  the  Olnapo  formation. — As  was  said  in  the  introduc- 
tory paraCTaph,  it  is  believed  that  the  Obispo  formation  underlies 
all  of  the  Tstlimian  region,  or  at  least  so  mucn  as  is  included  within 
the  Canal  Zone.  It  may  he  traced  almost  continuou^-  from  south 
of  Empire  to  Mamei.  while  boring  in  the  vicinity  of  San  Pablo  show 
tliat  it  is  only  a  few  feet  below  the  surface  at  tnat  locality.  North 
of  this  point  younger  formations  occur,  and  if  the  Obispo  rocks  are 
present  they  are  deeply  buried  beneath  the  cover  of  later  sediments. 
StHith  of  Empire  the  breccias  disappear  beneatb  the  thick  cover  of 
the  Oulohra  formation,  to  be  described  later. 

Rocks  of  the  same  character  occur  in  the  hills  northeast  of  Comzal 
and  to  the  east  of  the  citv  of  Panama,  in  the  vicinity  of  Los  Sabanas. 
Although  the  relation  of  these  rocks  to  the  acid  p'yroclastics  of  the 
region  is  not  clearly  shown,  it  is  believed  that  the  andesitic  breccias 
are  older  and  that  they  are  a  part  of  the  Obispo  formation. 

The  thickness  and  east  and  west  extension  of  this  formation  is 
-  absolutely  unknown.  Borings  in  the  vicinity  of  Empire  pa-ssed 
through  200  feet  of  the  breccia  and  did  not  encounter  any  other 
kind  of  rock.  Fornmtions  of  similar  character  in  the  Rocky  Moim- 
tain  region  of  the  Ignited  States  have  observed  thicknesses  of  from 
2,000  to  4,000  feet. 
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Jud^ini'  from  tht>  extreinoly  unconformabii*  relations  that  exist 
bptwppii  Uie  Obispo  foruiation  and  the  youngi-r  rucks,  it  seems  clear 
llittt  following  the  eruption  of  the  breccias  the  region  was  thoroughly 
disst'cl«d  by  the  erosive  action  of  Ktrt^anis.  The  interval  bfitween 
the  close  of  the  audesitic  eruptiona  and  the  beginning  of  the  next 
ret'urdod  opocli  was  of  unknown  ext^'nt,  and  the  original  eiurfaws  of 
tlie  ObiBpo  rocks  were  completely  obliterated  before  the  next  suc- 
ceeding formation— the  Bohio-  -was  deposited. 


Probably  the  oldest  Hediinentary  foniiation  represented  in  th« 
Zone  is  that  which  has  its  most  characteristic  outcrops  in  the  vicinity 

<if  Bobio. 

ChiiraHcr  of  the  rocA.— Near  llie  railroad  station  is  a  cUff,  from 
wliicli  builihng  atono  has  been  c|Uarried  and  which  rises  flO  feet  or  so 
from  till'  level  of  the  flat  on  which  tlie  town  is  built.  The  rock  hero 
in  of  a  ver>-  even  texture  and  at  first  glance  strongly  suggests  a  fmc- 
[iniiiii'd  Vulcanic  bre<T.ia.  Tt  is  ()f  a  peculiar  brownish  color,  iinliko 
that  of  Ihc  Obispo  breccia;  the  fragments  are  apparently  angular 
and  Hsiiiilly  less  than  1  inch  in  diameter.  One  of  tho  most  atnktng 
featuri's  of  this  nick,  shown  in  dicj)  b.inrij:s  as  well  as  at  surface  out- 
crops, is  its  alteration;  it  mashes  nndiT  a  blow  of  the  liammer,  and 
yet  has  not  the  appearance  uf  lii'iii>;  |;;rciilly  decomposed,  except  at 
or  very  near  the  surface,  The  tillcriilion  m'citis  t«  have  been  to  scr- 
penline  or  some  related  mineral  instead  of  kaolin,  as  is  usually  tlie 
case  with  the  other  rocks,  especially  those  of  the  Obinpo  formation. 

A<Toss  the  river,  at  the  old  lock  aitc  soiitli  of  Bohio  and  east  of 
I'cfiH  niiiiicii,  ijuile  a  different  phase  of  this  formation  is  exposeil ;  it 
I'oiisisis  nf  HlliTrmtiiij:  layiTH  iif  sandBloiicH  nod  course  congtomer- 
atcs  nil  ilciirly  wnter  transported  and  deposited.  Many  of  the 
bowlder.-  iirc  a  l'<iut  «v  iimre  in  diiimctpr;  tliej-  arc  uf  undesitcs  for  t!io 
nio.'^l  Oiiri,  but  iiiH  a  few  are  of  a  lifiblcr  colored  piirphvritic  rock 
wiili  :il)iind!irii  li.iniblen<le  crystals.  The  liner  layers  and  tlie  cement- 
ing iiialeiial  are  very  lik<'  tile  rock  occurring  at  the  Bohio  (juarrips. 
('rii^.-l)eildinj:  i.-  enniiiinii  and  ihie  material  often  occurs  in  lenses  in 
the  sxrils  and  <oiif;loiHcratcs.  The  prevjiiliii^'  strike  is  X.  S^i  E.,  and 
ihe  di|i  (c.  the  ii.iitluvest  at  an  an^le  "f  about  1-1  <!egrees. 

'i'lie  id.-Jitilv  nf  these  cori-ilonicrates  and  the  more  even-textuR'd 
brecciji-like  mek  is  not  at  all  evident  in  the  licld,  but  many  horin;rs 
ina.lc  ill  ilic  \iciiiitv  .show  a  ^rradujil  Inuisiiion  soulliwanrfrom  the 
rven-lcMiircd  breccias  ..f  Knbiu  to  liic  con-lonienit ie  faeics  at  Penii 
Blarua. 

The  lii.nii-.:  made  at  kilometer  L'l  ibole  L'M.l  is  of  interest,  since  it 
.sliMWs  iMrlioiia.'cous  sandstones  in  the  middle  part  and  fos.sils  iu  the 
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position  of  the  materials  being  fairly  uniform.  It  is  not  improbabli? 
that  volcanic  eruptions  may  have  bc-en  taking  place  during  the  period 
in  which  the  formation  was  deposited  and  the  material  forming  the 
breccia-like  portion  attributed  directly  to  such  a  source. 

Age  of  the  Jorhiatio-n. — The  fossils  previously  refeired  to  that  were 
found  in  the  core  taken  from  hole  24-b  occur  at  elevations  of  from 
30  to  40  fp«t  below  sea  level.  They  include,  in  addition  to  vege- 
table matter,  certain  fossils  indicatmg  probable  Eocene  age.  At 
about  2  miles  to  the  west  at  a  locality'  known  a-s  Vamos  Varaos,  on 
the  left  bank  of  the  French  canal,  are  outcrops  of  a  limy  shale  with 
large  calcareous  concretions  resembling  bowlders  in  a  conglomerate; 
both  the  shale  and  concretions  contain  numerous  fossils  which  Dr. 
William  H.  Dall  regards  as  of  undoubted  Eocene  age.  Outcrops  of 
similar  rock  containing  the  same  fossils  occur  about  6  miles  to  the 
northwest  on  the  left  bank  of  the  canal  in  the  vicinity  of  Gatun. 

The  rocks  at  Vamos  Vamos  and  in  the  vicinity  of  Gatun  are  finer 
grained  than  those  of  the  Bohio  formation  and  consist  of  shales  and 
fine  sandstones 

The  fossil  evidence  shows  with  certainty  that  the  beds  near  Gatun 
and  at  Vamos  Vamos  and  Bohio  are  of  the  same  age,  aud  it  is  believed 
that  they  are  to  be  regarded  strictly  as  part  of  one  formation,  the 
occurrence  at  Bohio  representing  a  littoral  faciea,  while  those  farther 
to  the  northwest  were  depositeiTin  deeper  water. 


In  the  excavations  made  by  the  French  between  Boliio  and  Pcila 
Blanca^  and  also  at  the  base  of  a  little  hill  at  the  west  end  of  the  village 
of  Bohio,  there  are  outcrops  of  a  white  calcareous  sandstone  or  marl 
containing  some  volcanic  material  in  the  form  of  crj'stals  of  fekispar 
and  fine  specks  of  a  ferromagncsian  mineral.  Injjlaces  it  is  extremely 
rich  in  the  remains  of  foraminifera,  especially  Orbitoides  forHsi,  and 
may  seem  to  consist  altogether  of  the  shells  of  these  minute  organisms. 

The  points  where  these  rocks  are  found  lie  between  the  occurrences 
of  Bohio  rock  at  Bohio  and  Vamos  Vamos,  but  the  true  relations 
between  these  two  formations  are  unknown  since  they  have  been 
found  nowhere  in  contact.  R.  T.  Hilt  states  that  he  has  found  them 
iu  unconformable  contact  at  the  river's  edge  near  Bohio,  but  this 
locality  I  have  been  unable  to  identify. 

The  foraminifera  of  the  Pefia  Blanca  rocks,  and  especially  the  species 
Orlntmdea  foriiai,  are  characteristic  of  the  Lower  Oligocene.  From 
their  position  between  two  well-ileteriuined  occurrences  of  Eocene 
rocks  It  ia  believed  that  they  are  clearly  younger  thai  the  Bohio  for- 
mation and  rest  upon  these  rocks  unconformaoly. 


Directly  above  a  conglomerate  that  occurs  near  the  railroad  station 
at  Gatun  is  a  brownish,  impure  calcareous  ciav  or  argillaceous  sand- 
stone, apparently  contaming  much  debris  of  volcanic  rocks  and  numer- 
ous fragments  of  shells,  ^ft^y  perfect  fossils  are  to  be  found,  but  the 
extremely  crumbling  nature  of  the  rock  makes  it  almost  impossible  to 
obtain  good  specimens.     Such  as  were  collected  have  been  ueteruiined 
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by  Doctor  Dall  as  of  probable  01igoc«ne  age  and  n«wor  than 
aminiferal  bed8  of  Pcila  Bianca,  and  th«  rocks  arc  to  b^^  rpgar*]^*]    _ 
near  the  base  of  the  siicr^^ing  Oli^^iv^Dfl  furinulions  that  ocrur  at 
nunierous  places  between  Gatua  anu  the  bar,  notably  at  the  \lfndi 
Hills  fiQii  at  tlie  Monkev  IlilU. 

The  conglomerate  under  these  sandstones  contains  manr  fossils  that 
are  the  same  as  those  of  the  Bohio  and  VanioH  A'anK>#  betU.  but  it  ts 
believed  that  the  coneiomerate  rep«-s»>nls  tl  o  base  of  ('«  Ontun  for- 
mation and  that  the  Eocene  fossils  present  were  derived  from  the  older 
rooks  and  so  do  not  indicate  tlie  true  age  of  tlie  conglomerate. 

Outcrops  are  not  numerous  in  th«  viciiiily  '>t  Gatiin,  but  the  great 
tiumber  of  boring  that  have  been  made  in  the  neigliburbotMi  in 
exploring  for  lock  sites  supply  much  information  in  re^anl  to  th« 
character  of  ihew*  younger  bp<is.  which  for  conrcnicncc  may  be 
referred  to  as  the  Oatim  (ormalion.  Tbev  are  appreciably  different 
from  the  rocks  of  ihe  Bohio  formation,  u'hether  occurring  at  Bohio 
itself  or  in  the  mort*  liistunt  lot^alilics. 

8oft  sandstones  of  a  <lirty  erernbh-gray  color,  derived  from  igneoira 
rocks  with  a  calcerwiiw  arwi  clayey  cement,  are  the  most  abiimlant 
rocks  of  the  Galun  formation.  Aiisociated  with  them  are  shales, 
impure  marls,  greensands,  and,  at  certain  horizons,  &ae  wltite  tuffs 
composed  of  pumice,  probably  of  the  c^uupo^itiun  of  a  rhyoIit«, 
concerning  which  more  will  be  said  in  a  later  soction.  The  roclw  are 
all  well  consohdated,  though  in  a  few  rare  casat  sandy  layers  arc 
found  which  cnindde  on  exposure  to  the  air.  These  arc  the  t>cds 
that  have  been  referred  to  frequently  as  'indurated  days."  The 
term  is  a  misleading  one,  since  true  clavs  make  up  but  a  small  part  of 
the  formation.  Induration  is  a  term  ai'plie<!  t<>  tin'  process  by  which 
sandstones  or  argillaceous  riwks  nri        :     ■:  ;i'i>  quartzites  or 

slatfs  by  heat  or  mineralizeil  snhiri   ;  ii^'  tne  intrusion 

of  t'.:ne(Jii>;  rwk?.  None  of  these  con(iitions  rxL-leci  in  the  vicinity 
(if  Cifitim.  Ttip  nicks  ure  of  sedimentdry  oii>;iii  and  were  deposited 
(HI  ilic  >•')!  ImHiiiii  at  some  distance  from  the  shore  in  the  form  of 
sjinds  tiiid  clays.  Their  subsequent  hardening  into  rock  is  the  result 
.if  simple  ceiiK'iitiitiiui  by  calcareous  solutions  contained  in  the  sea 
wilier  iind  ihnnLgii  |)rfssur('.  Ci-rtain  beds  are  harder  than  others, 
~iiir  e  the  nature  of  tlieir  constituents  favored  more  complete  con- 
siiiiiiation.  The  ]>fi\<.  however,  are  not  to  be  regarded  asiinconsoli- 
■  Itiiiil.  Thev  arc  all  ■"mck.*  though  in  some  instances  soft  enough 
to  lie  l.xi-cTii'.i  uith  a  pick. 

Tlic-r  licd~  exi.iiil  ii.irtliward  with  little  chanire  in  lithoIiKnc  char- 
act,. r  In  llie  M.inkcy  llill-^  in  the  vicinity  . if  Col.in.  Fos.sils  collected 
in  the  mure  iiurtlicily  localities  indii'utc  lliiit  the  lieils  in  this  region 
urc  -il)1  yiiuri;.-ci'  than  tlmsc  at  (.iatiin.  No  sluirp  Ureaks  have  been 
i)!i>ci'\rii.  Imui-vcr.  and  ii  i-  lielicved  tluii  iiraclicallv  continuous 
sciliiiM'iiiatii.n  i..nk  place  fniiiitlie  lime  the  (.ianiii  licds  were  deposited 


The  r.M-k-^  lieI>,nL'in-  lu  i!ii<  f.,m,aii..n  have  been  exposed  bv  exca- 
oiinn  fn.iii  i.a-ta:-ciclas  I..  IVdiM  .Mi^^'ud  alon^'  the  Hue  of  the  canal, 
he  lie-t  cxi,.,~ure-  l.cin-  iti  tlic  vi.iniiv  .if  Culchra. 

The  f..ri:.;.ii.m  cti-i-i.  .^f  a  -vu.-  ..f  .„fi  -hales,  wiih  sandy,  con- 
:l.iiiici\iti.'.    ;l(m1    '  ai.ar.'.ius    kiy.T-    al  iiiiuiaiit .      Limestones,    ju.    ul 
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Empire,  Las  Cascadas,  iin'l  in  tlie  railroad  cut  between  these  two 
places,  are  also  incticateii  at  several  points  by  borings.  Of  thesp  the 
occiuTPnce,s  at  Empire  (Camacho)  are  undoubteillv  tne  most  massive, 
the  others  being  present  apparently  as  lenses  in  tne  shales  and  sand- 
stones. Allhougn  some  tluck  betfs  of  very  homogreneous  pure  clay 
shales  occur,  most  of  the  formation  is  richly  carbonaceous,  and  at  a 
number  of  places  in  the  cut  lens-like  seams  of  lignite  have  been 
found  and  remains  of  trees  and  plants  are  abundant. 

The  age  of  the  Culebra  formation  can  not  be  fixed  with  absolute 
certainty.  Fiissils  collected  at  a  number  of  points  between  Las 
Cascadas  and  Pedro  Miguel  were  not  suUicienlly  characleristic  to 
determine  the  age  of  the  beds,  but  at  the  lock  site  at  Pedro  Miguel 
collections- were  made  at  two  points  less  than  100  yards  apart  Uiat 
supply  more  definite  information.  The  fossils  from  the  more  north- 
erly point,  30  feet  vertically  above  the  other  horizon,  are  regarded 
by  Dall  as  representing  the  Oligocene,  probably  a  reef  deposit.  The 
material  from  the  lower  and  more  southerly  localitj-  is  pronounced 
Eocene  by  Dall.  From  the  prevailing  .southerly  dip  of  the  beila  in  the 
region  the  fossils  from  the  two  localities  were  fceiieved  in  the  field  to 
beTon|;  to  the  same  horizon.  The  lack  of  continuous  outcrops,  however, 
makes  it  impossible  to  assert  positively  that  this  is  so.  The  only 
fossils  collected  by  Hill  from  tlie  Culebra  formation  came  from  the 
Empire  limestone.  Only  the  foraminiferal  [joHion  seems  to  have  been 
determined,  and  these  are  regarded  by  Bagg  as  probably  Eocene, 
The  fossiliferoua  beds  near  Pedro  Miguel  are  unilouoledly  at  or  very 
near  the  top  of  the  formation,  since  the  dip  carries  them  below  the 
surface  a  snort  distance  to  the  south,  and  borings  at  kilometer  59, 
sligblly  to  the  north,  show  the  usual  CHilebra  tomiation  extending  to 
an  unknown  depth  below.  The  Eocene  ami  Oligocene  ages  of  the 
beds  at  the  two  localities  at  Pedro  Miguel  seem  certain.  In  any 
event  there  can  be  little  doubt  of  the  Eocene  age  of  the  Culebra  for- 
mation as  a  whole  and  its  probable  correlation  with  the  Bohio  and 
Vanios  Vamoa  beds.  The  occurrence  of  an  Oligocene  fauna  directly 
above  the  characteristic  Eocene  at  J'edro  Miguel  is  comparable  to  the 
sudden  change  that  takes  place  at  Gatun  from  the  Eocene  of  the 
Vamos  Vamos  beds  to  the  Oligocene  of  the  Gatun  formation. 

The  thickness  of  the  Culebra  formation  has  been  variously  esti- 
mated at  from  400  to  500  feet.  A  boring  made  at  kilometer  5.5  of 
the  canal  {hole  31)  extends  40  feet  below  sea  level,  starting  at  167 
feet  above  the  sea;  207  feet  of  Culebra  beds  are  here  indicated,  while 
possibly  175  feet  might  be  added  as  representing  the  part  already 
excavated  at  the  cut,  giving  a  thickness  of  nearly  400  feet,  with  the 
bottom  not  yet  shown. 

Practically  continuous  outcrops  may  be  found  for  a  distance  of 
7  miles  along  the  line  of  the  canal  from  the  vicinity  of  Las  Cascadas 
to  Pedro  Miguel,  but  it  is  only  from  kilometer  53  southward  that  the 
great  thickness  of  the  beds  occurs.  At  kilometer  53  a  diamond-drill 
boring  pas.sed  through  the  andesite  breccias  of  the  Obispo  formation 
all  the  way,  no  trace  of  the  Culebra  being  found,  although  it  does 
oci;ur  at  higher  elevations  on  both  sides  of  the  canal  cut. 

Southward  the  Culebra  formation  may  be  traced  on  the  surface 
or  by  borings  to  Pedro  Miguel.  Tlie  last  boring  records  are  at  kilo-* 
meters  58  and  fifl.  Good  outcrops  occur,  as  has  been  said,  about  a 
third  of  a  mile  southeast  of  the  point  where  the  railroad  crosses  the 
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canal  line  near  Pedro  Miguel;  south  of  this  point  no  outcrops  were 
found,  but  Ihere  can  be  no  doubt  that  the  beds  continue  forsfime 
distance  farther,  the  general  dip  being  moderate,  and  to  the  east  of 
south,  complicated  by  local  detormationy.  Borings  at  the  site*  for 
the  La  Boca  and  Soaa-Corozal  dams  have  shown  the  presence  of  sandy 
shales  at  depths  of  70  feet  or  more  below  mean  tide.  Litholo^cally 
they  are  the  same  as  many  that  occur  at  different  horizons  in  th* 
Culebra  formation. 

At  several  points  in  the  7  miles  of  outcrop,  sharp  deformation, 
crumpling  and  local  faulting  have  been  observed  m  the  Culebra 
beds;  in  general  the  formation  has  a  moderate  Inclination  to  the 
south. 

The  presence  of  lignite  and  carbonaceous  clays  back  of  Frijotea 
and  Tabemilla  and  the  limestones  on  the  upper  Chagres  suggest 
that  an  actual  connection  may  exist  between  the  Culebra  beds  and 
the  Bohio  formation,  but  it  has  not  yet  been  observed. 

No  well-marked  upper  limit  to  any  of  these  beds^  the  Culebra,  I 
Bohio,  Vamos  Vamos,  etc.,  has  been  found.  The  OrhUoidfa  beds  | 
would  seem  to  be  slightly  younger  than  the  Boluo  formation,  but 
the  contact  apparentTy  is  an  unconformable  one,  so  that  nothing 
definite  can  be  leAmedfrom  this.  The  fossil  evidence,  according  to 
Doctor  Dall,  indicates  that  the  Orbiloides  beds  are  slightly  younger 
than  the  Vamos  Vamos,  while  at  Gatun  the  beds  immediately  over- 
lying the  conglomerate  containing  fossils  of  Vamos  Vamos  age  are 
pronounced  by  Dall  to  be  Oiigocene  and  probably  younger  than  the 
Orbiloides  marls,  ^''erj-  similar  conditions  seem  to  exist  on  the 
Pacific  side.  As  has  been  said,  the  Culebra  formation  was  traced 
as  far  as  Pedro  Miguel;  here  the  beds  have  a  moderate  but  persistent 
dip  southward,  but  exposures  cease  about  at  the  point  where  the 
canal  line  crosses  the  Rio  Grande.  It  is  here  that  tne  two  horizons 
occur  from  which  Eocene  and  Oiigocene  fossils  were  collected.  The 
next  outcrops  to  the  southeast  ai;e  at  Miraflores,  and  their  situation 
strongly  suggests  that  they  are  of  rocks  stratigraphically  above  the 
Culebra. 

The  rocks  that  occur  in  a  cliflF  south  of  the  railroad  station  at 
Miraflores,  and  that  are  exposed  at  a  number  of  points  southward  near 
Corozal  and  Panama,  are  well-bedded,  fine-grained  tuffs,  light  in 
color,  ran^ng  from  nearly  pure  white  to  light  creams,  pinks,  and  grays. 
Their  general  appearance  would  seem  to  indicate  that  they  are  com- 
posed of  rhyolitic  or  tracliytic  materials,  wliile  a  microscopical  exami- 
nation has  shown  that  a  large  part  of  the  rock  consists  of  pumice  or 
minute  fragments  of  volcanic  glass.  The  layers  are  of  variable  thick- 
ness, from  1  to  5  or  6  feet,  tlie  thin  layers  being  of  finer  material  dnd 
fresher  than  the  thick  ones,  but  all  are  decomposed  and  usually  soft. 

Outcrops  of  the  tulTs  are  exposed  at  low  tide  along  the  water  front 
at  the  city  of  Panama  and  may  be  traced  westward  to  a  point  about 
midway  between  ,\ncon  and  Sosa  hills.  The  tuffs  arc  well  stratified 
and  thm  bedded,  and  their  structure  is  well  shown  in  many  pUc^, 
the  dips  being  from  5°  to  10"  to  the  southeast  near  Panama,  out  in 
the  direction  of  Sosa  the  strike  swings  around  nearly  90"  and  the  dijis 
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are  to  the  southwest.  Associated  with  the  tuffa  at  the  most  westerly 
exposures  are  Bows  of  massive  rhyolite  and  dikes  of  the  same  rock 
occur  in  the  vicinity  of  Gabilan,  cutting  the  tuffs.  The  dire(ition  of 
the  dikes  is  in  all  cases  toward  the  summit  of  Ancon  Hill.  The  whole 
of  Ancon  Hill  itself  consists  of  massive  rhyolite  porphyry.  Northwest 
of  the  hill  is  a  swamp  in  which  there  ore  no  outcrops,  but  directly 
north  of  the  hill  the  same  tuffs  are  to  be  seen  at  a  number  of  points 
in  the  railroad  cuttinps,  and  although  much  altered  their  structure 
is  fairly  well  preserved  and  the  dips  are  at  low  angles  to  the  north. 
The  more  distant  exposures  at  (.'orozal  and  Miraflores  have  variable 
(\\ps  to  the  north  or  southeast. 

Taking  these  facts  into  consideration,  although  the  eviden<'e  is  far 
from  complete,  they  would  seem  to  inaicate  that  Ancon  Hill  marks 
the  source  of  the  tuffs,  and  that  the  rhyolite  composing  it  represents 
the  final  phase  of  eruption  and  that  lavas  choked  the  vent.  In  other 
words,  Ancon  Hill  is  to  he  rej^arded  as  the  tliroat  of  an  old  volcano, 
and  the  beds  of  tuff  sloping  away  from  it  in  all  directions  represent 
the  fragmental  material  thrown  out  from  the  volcano  in  the  early 
stages  of  its  existence. 

These  tuffs  are  the  ones  that  Hill  has  described  as  the  Panama 
formation.  He  considered  them  of  Cretaceous  age,  and  the  oldest 
rocks  exposed  on  the  Isthmus.  He  makes  no  mention  of  the  fossil 
locality  near  Pedro  Miguel.  Bertrand  reports  that  near  Pedro  Miguel 
and  Corozal  borings  show  the  presence  of  the  fossiliferous  part  of  the 
Culebra  beneath  tnc  acid  tuffs.  Unfortunately  it  has  iM'en  impossi- 
ble to  find  any  boring  records  in  this  vicinity,  but  the  field  relations 
seem  to  justifj'  the  acceptance  of  Bertrand's  statement. 

Borings  made  at  the  site  of  La  Boca  dam,  after  passing  through 
sandy  shales  that  are  believed  to  helonj;  to  the  t'ulebra  betls,  showed 
at  a  number  of  points  rhvolite  porphyry  like  that  of  Ancon  Hill  and 
apparently  in  the  form  of  dikes  cutting  the  shales. 

The  relations  of  the  Pacific  side,  therefore,  seem  to  indicate  that 
the  acid  tuffs  and  breccias  are  younger  than  the  Culebra  formation, 
but  whether  or  not  they  follow  it  coiuormahly  it  is  impossible  to  say. 

On  the  Caribbean  side  beds  similar  to  those  of  Corozal  and  Mira- 
flores occur  at  San  Pablo  and  are  well  exposed  at  the  point  whore  the 
Panama  Railroa<l  crosses  the  Chap-es.  The  lithologic  identity  of 
these  beds  with  those  on  the  Paci&  slope  can  not  be  doubted,  but 
their  relation  to  the  sedimentary  rocks  at  Bohio  and  Vamos  Vamos 
is  not  shown  directlv- 

Borings  at  San  Pablo  show  that  in  this  vicinity  the  acid  tuffs  are 
underlain  by  the  andesitic  breccias  of  the  Obispo  formation,  but  the 
absence  of  the  Bohio  formation  has  little  significance.  A  hint  as  to 
the  actual  a"e  of  these  tuffs  was  found  in  examining  the  borings  at 
Gatun.  In  holes  438  and  377  made  near  Ihe  lock  site,  at  elevations 
slifjhtly  below  sea  level,  soft  white  rhyolite  pumice  tuff  is  indicated 
in  the  core.  It  is  in  some  ca.ses  of  a  dirty  white  color  with  crj'stals. 
of  hornblende  and  ortliocjaae  abundant.  In  hole  438  the  tuff,  com- 
pact in  some  places  and  crumbling  at  others,  is  composed  of  very  fine 
particles  of  volcanic  glass  or  pumice.  The  purity  of  this  material 
shows  that  it  can  not  have  l)een  transported  ny  water,  and  its  sharp 
unaltered  glassy  character  strongly  suggests  that  it  ^s  the  direct 
deposit  of  volcanic  material  of  the  finer  sort  often  referred  to  oa 
''ash,"  and  that  it  fell  after  eruption  into  the  sea  at  some  diatanea 
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from  ihe  ventj  later  settling  to  the  bottom.  These  tuffs  arc  cloarly 
interbedtted  "With  the  sandstunps  of  the  Gatmi  formntion  of  Oligoceno 
Rge.  Without  further  information  on  the  suhjeet  thest>  facts  would 
seem  to  indicate  eruptions  of  rhyolile  or  triw'hyto  during  the  Gatun 
epoch.  The  character  of  the  material  and  its  texture  suggests  that 
it  was  deposited  in  water  at  some  distance  from  its  source.  Just 
where  the  source  was  is  unknown,  but  it  is  probable  that  the  tuff 
deposits  of  the  Pacific  and  Atlantic  sides  were  derived  from  more 
than  one  center  of  oruptiou. 

A  rock  related  to  the  rhyohte  por[)hyry  of  Aiicon  Ilill  composes 
the  inlands  of  \aos  and  Culebra  in  Panama  Bay.  It  contains  a  rela- 
tively large  amount  of  piagiocla.sc  felilspar,  in  addition  to  qiiartz  niid 
orthoclase,  which  occur  abundantly  in  tlie  gruimdmu^.  From  field 
relations  it  is  impossible  to  aay  whether  the  rock  ia  part  of  a  surface 
flow  or  an  iutmsive  body,  but  the  crystalliito  character  of  the  p-oimd- 
mass  indicates  that  it  is  probably  an  intrusive, 

^In  intrusive  sheet  of  similar  rock  has  been  exposed  on  Ixilh  sides 
of  the  Culebra  Cut  djreclly  north  of  Gold  Uill.  Whulhcr  or  not  sedi- 
mentation continued  from  the  time  the  OUgocene  beds  at  Gatun  were 
deposited  until  the  youngest  rocks,  the  impure  shales  and  tuarU  that 
occur  at  Monkey  Ifill,  ia  unknown,  but  it  is  believed  that  no  break 
occurred.  The  Monkey  Hill  beds  are  considered  by  Dall  to  belong 
to  the  middle  or  upper  Ohgocene. 

IKTRUStON'B   OJf  BASIC   BOrKB. 

(kairrenfe. — ^At  some  time  later  than  that  in  which  the  rhyolit* 
tulTs  were  deposited,  eruptions  or  intrusions  of  basic  rocks  took  place 

in  ihe  isihiumn  region.  These  rocks  are  prominent  from  the  Pacilic 
to  the  Culebra  district  at  least;  tiieir  presence  northward  is  more 
than  |n-i)l)alile.  I(  is  diflicull,  nnd  in  ninny  cases  iibsolutely  impos- 
si]>li>,  lu  dctcniiino  the  fnrin  and  niituro  of  these  iiias.s(>s  of  basalt  or 
itndi'>ilf.  WhcrcviT  I  licv  have  Keen  cxiKwd  in  the  canal  e.xcava- 
tioii  or  ntilniaii  cut tini:' ih.'v  a|)[>ejir  clciirlv  as  intrusives.  Their 
prcscnre  so'iiis  tu  l)i-  iiiilicalcd  in  many  nf  the  hills  flanking  the  canal 
line  in  the  surritnit  teuiiiii!.  but  (■xcc|)t  wlion^  fairlv  deep  excavations 
h.iM-  ln'cn  rnailr  il  is  .iiiilp  iiii|)ossif.li>  to  discover  the  nature  of  the 
n,ck  cnnii.nsin.i;  the  liills,  or,  even  if  this  is  known,  to  arrive  at  any 
salisfariniv  rornlu-inn  as  lo  its  form,  whether  intrusive  or  flow. 

li.)iiMj;-.'in  lli.'  vi.inilv  nf  l,a  Boeii  show  lliiit  many  of  the  large 
hills  in  tile  neiirlilinrhood  are  composed  entindv  of  a  pvnjxeiie-ande- 
sile  anil  iliut  ihev  appear  to  ent  the  arid  tnlfs  or  breccias.  Hole  No. 
■22\  .11  the  Sn.a  ln,-k  site  |.asscs  ihrou-li  the  andcsite  of  S<.sa  Hill  for 
711  feet,  and  then  enters  a  Hivolite  porplivrv  similar  to  that  of  Ancon 
Ilill,  .\L'nitdLiln-  Hill  i^^  jinoiher  exami>le,  l.eini,' surrounded  on  three 
sides  al  l.'iisl   l.y  ill.'  Ol.isj.o  l.re.'eias,  and  lioriiigs  very  near  to  what 

Ai  lea-l  Mile  <iee|.  I'loriniT  near  Galun  sluiwed;' Imsalf  at  the  bot- 
1 1  mi  111'  1  lie  111 'le,  bill  till'  fiirm  nf  the  i.e<'iirreiire  is  of  course  unknown. 
Krnni  llir  imd'.iiliii'il  intrusive  nature  of  many  of  the  occurrences  of 
Ihe  lia-^ic  rucks  as  .-liMun  in  the  summit  n'^rion.'it  is  believed  that  most 
of  lli<>  kn.)wn  bndies  are  of  this  nature.  Tiie  presence  of  flows  is  to 
be  exp.Tlid,  l>ij!  iKitie  a-  such  has  been  idcnlifie<l.  The  intrusives  in 
Ihe  Cidelira  Cut  and  in  tlie  rcirion  to  the  south  seem  to  have  invaded 
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the  claj-s  of  tho  Culebra  formation,  while  still  more  to  the  south  in 
the  La  Boca  region  they  <^iit  the  acid  tufTa.  How  much  younger 
they  may  be  is  not  known,  but  it  is  probable  that  Ihey  nianced  tne 
temiination  of  active  votcanism  in  the  Zone  at  least,  arid  were  either 
contenipumneous  with  or  imniediatoly  followed  the  close  of  Tertiary 
sedimentation. 

At  Porto  Bello,  some  IS  miles  east  of  Colon,  on  the  Caribbean, 
rocks  of  essentially  the  same  character  occur  at  the  edge  of  the  sea, 

Petrographic  charaetfr. — The  majority  of  the  rocks  that  have  been 
described  as  "basic"  are  augite-or  nvpersthcne  augite-andesites. 
Some,  especially  in  the  vicinitv  of  the  Cidebra  cut,  are  more  basic, 
and  are  to  be  regarded  as  basalts;  in  a  few  cases  they  were  found  to 
contain  oUvine.  They  are  in  most  cases  very  fine  texturwi,  and, 
when  fresh,  nearly  black, 

DEVKI^PMENT   OF  THE    PRESENT   TOPOGRAPHY. 

The  events  that  followed  and  resulted  in  the  development  of  the 
present  topographic  features  must  be  referred  in  part  at  least  to  the 
close  of  the  Tertiary,  sine*  the  next  fossils  observed  are  shells  of 
Pleistocene  age  occurring  in  deposits  laid  down  after  more  than  one 
partial  cycle  of  erosion. 

The  beginning  of  the  period  of  basic  intrusions  probably  marked 
the  close  of  sedimentation  in  Tertiary  time,  and  it  i.s  believed  that 
these  events  took  place  in  the  IVIiocene. 

Various  epeirogenic  movements  and  minor  folding  and  faulting, 
that  are  recorded  in  the  present  topography  and  geolygv.  took  place 
at  this  lime,  and  were  undoubtedly  closely  related  to  tlie  intrusions 
of  basic  igneous  rocks  ami  larger  masses  of  granular  rocks  that  marked 
the  close  of  tl»e  Tertiary. 

Long  after  the  period  of  intrusion  had  ceased,  a  general  upwanl 
movement  of  the  land  with  respect  to  sea  level  continued  until  nearly 
all  of  the  Tertiarysediments  were  raised  above  the  surface  of  theoceans. 
A  condition  of  equilibrium  was  eventually  reached  and  a  long  period  of 
erosion  began,  which  resulted  in  the  degradation  of  the  land  to  such 
an  extent  that  the  rugged  topography  that  is  beheved  to  have  existed 
at  the  time  of  the  maximum  uplift  was  subduetl  and  the  region 
became  one  of  low,  rolUug  hills  in  the  central  portion,  bordered  on  the 
,  Atlantic  and  Pacific  sides  by  broad  plains  wliose  surfaces  were  only 
a  few  feet  alwve  sea  level.  Across  these  plains  rivers,  flowing  from 
the  interior,  meandered  sluggishly.  Remnants  of  this  old  base- 
leveled  surface  may  b^  seen  to-(lay  in  the  level  summits  of  the  Monkey 
Hills  near  Colon  and,  to  a  less  marked  degree,  at  a  number  of  points 
on  the  Pacific  side.  At  this  time  it  is  believed  that  the  Chagres  River 
entered  the  Caribbean  Sea  at  tlie  point  now  marked  by  Limon  Bay. 

Following  tliis  period,  in  which  little  or  no  erosion  was  taking  place, 
and  streams  meandered  on  flood  plains  far  back  from  their  mouthe. 
the  land  was  again  elevated  for  about  50  feet  near  the  coast  and 
probably  to  a  greater  extent  in  the  interior.  As  a  result  of  this  uplift 
the  activities  of  the  streams  were  revived,  and  new  valleys  were  cut 
in  the  surface  of  the  peneplain.  The  erosion  resulting  from  tliis  uplift 
continued  long  enough  to  develop  wide,  open  valleys  and  almost 
obUterated  ail  traces  of  the  old  surface.  It  was  at  this  time  that  a 
small  stream,  entering  the  sea  near  the  present  mouth  of  the  Chagres, 
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t  separated   ^M 
rg^T  stream   ^H 

I 
I 


by  vigorous  head  ward  erosiou  cut  througli  the  low  divide  that 

it  from  the  Chagres  and  diverted  tlie  lower  waters  of  the  larger 

to  its  own  channel,  through  which  thev  have  since  continued  to  flow. 

Before  the  streams  succeeded  in  reuucing  the  land  a  second  time  to 
a  condition  of  base  level,  a  third  uplift  occurred  by  which  the  land  was 
elevated  over  300  feet  above  its  earlier  position.  The  streams  at  once 
intrenched  themselves  in  their  old  channels  and  cut  deep  and  narrow 
valleys,  almost  canyon-like  in  character,  far  below  their  former  flood 
plains,  but  before  open  valleys  could  be  formed  the  land  began  to 
sink  gradually,  and  the  streams,  with  their  velocity  and  carrying 
power  checked  near  their  moutlis,  aggraded  their  channels.  The 
general  subsidence  continued  until  the  intermediate  level,  or  terrace, 
near  Colon  was  submerged  10  feet  or  more  below  the  sea.  The  deep 
valleys  of  the  large  streams  were  filled  with  alluvium,  and  shallow 
lagoons  or  estuaries  extended  inland  from  the  sea  for  a  number  of 
miles.  The  clays  and  silts  that  \mderhe  the  swamps  near  Colon  were 
deposited  at  this  time,  and  the  shells  contained  in  them  indicate  that 
the  events  took  place  in  the  Pleistocene.  A  slight  upward  movement 
of  the  land  has  raised  these  silts  and  clays  a  few  feet  above  tide  level. 
Since  then,  or  perhaps  during  the  last  uplift,  wave  action  has  accom- 

glished  the  removal  of  a  large  part  of  such  materials  that  probably 
lied  what  is  now  Limon  Bay. 

Although  the  preceding  description  has  confined  itself  to  the  lower 
Chagres  \  alley,  precisely  the  same  conditions  exist  on  the  Pacific  side 
of  the  Isthmus.  A  terrace  or  bench  comparable  to  the  Monkey  Hill 
level  may  be  recognized  at  many  points  in  the  vicinity  of  Panama 
and  La  Boca  and  in  the  islands  or  the  bay.  The  floor  of  the  Rio 
Grande  Valley,,  although  less  extensive  than  that  of  the  lower  Chagres, 
corresponds  to  the  lower  or  Colon  level  and,  as  on  the  Caribbean  side, 
soundm^  in  Panama  Bay  suggest  the  seaward  extension  of  this  second 
level.  Borings  in  the  vicinity  of  La  Boca  have  developed  cross 
sections  of  the  Rio  Grande  that  correspond  to  those  of  the  Chagres, 
and  indicate  an  older  and  ileeper  channel  now  filled  with  sedimentary 
material. 

On  approaching  the  central  portion,  both  from  the  Caribbean  end 
the  Pacific,  the  topographic  features  illustrating  the  erosional  history 
of  the  Isthmus  become  less  and  less  marked,  until  in  the  summit  dis- 
trict all  details  are,  lost  in  the  region  of  high,  steep-sided  hills  that 
present  unbroken  slopes  from  top  to  bottom. 

Relation  of  the  geology  to  the  topot/raphy. — ^Tlie  influence  that  the 
different  roclc  formations  have  had  on  the  development  of  the  present 
topography  is  clearly  shonm  at  many  places.  In  general,  where  the 
rocks  have  been  soft  and  easily  attacked  by  streams  the  country  is 
relatively  low  and  open,  while  the  harder  and  more  massive  rocks 
underfie  regions  of  bolder  relief. 

The  lower  Chagres  Valley  has  been  eroded  for  the  most  part  in  the 
comparatively  soft  Eocene  and  OUgocene  sedimentary  rocks.  At 
Bohio  the  more  resistant  breccias  of  the  Bohio  formation  appear,  and 
their  presence  is  marked  by  a  hilly  topography  that  extends  to  Buena 
Vista.  From  Buena  Vista  to  San  Pablo  the  Valley  of  the  Chams  is 
again  wide,  and  the  rocks  are  comparatively  soft,  rhyolite  timTs  or, 
back  of  Frijoles  and  Tabeniilla,  carbonaceous  clays  that  may  be  con- 
temporaneous with  the  Gatun  beds. 
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From  San  Pablo  southward  the  Obisbo  brec(;iaa  and  later  antlesitic 
intnisives  are  the  prevailing  rocks;  they  arc  hard  and  massive,  and 
the  topography  is  correspondingly  rugged. 

The  presence  of  the  Culebra  clays  is  marked  by  the  open  valley  or 
basin  of  the  upper  Kio  Obispo,  and  where  eminences  occur,  as  at 
Empire  and  Culebra,  they  are  found  to  be  due  to  intrusive  masses  of 
andesite  or  basalt. 

On  the  Pacific  slope  the  occurrence  of  basic  intrusive  rocka  in  the 
rhyolite  tuffs  is  characteristically  shown  at  Aguadulce  and  Sosa  Hills 
tliat  rise  abruptly  from  the  plain  eroded  by  the  Rio  Grande  in  the 
softer  rhyolite  tuifs,  or  shales  of  the  Culebra  be<is. 

PAR-r  II. 

APPLIED    0F.OLOOY. 

The  relation  of  tlie  Isthmian  geolo^  to  (he  varied  problems  of 
canal  construction  is,  in  all  cases,  intimate.  One  of  the  problema 
that  ia  closely  connected  with  the  geology  is  that  of  the  excavation 
of  the  cut  in  the  central  area.  Actual  work  has  advanced  so  far  in 
this  region,  however,  that  geologj'  c«,n  add  little  to  the  practical  infor- 
mation ac(|uireH  in  the  course  of  the  excavation  that  has  already 
been  made.  A  less  evident,  but  perhaps  closer,  relationship  exists 
between  the  geology  and  the  problems  attendant  ajron  the  construc- 
tion of  the  locks  and  dams,  while  the  necessity  of  obtaining  large 
quantities  of  building  material  near  the  points  where  locks  and  regu- 
lating works  are  to  be  constructed  calls  for  a  special  study. 

EXCAVATION. 

In  estimates  for  excavation,  and  in  studies  of  fountlations  for 
masonrj'  structures,  materials  are  usuallv  placed  in  one  of  three 
groups-^arth,  soft  rock,  and  hard  rock.  This  grouping  is,  of  course, 
arbitran'.  but  from  long  practice  the  divisions  have  come  to  be  fairly 
well  defined.  In  this  report  the  following  distinctions  will  be  recog- 
nized : 

Earth  includes  soil,  fllluvium^suuh  as  clay,  sand,  and  gravel— and 
clays  of  decomposition  in  which  all  traces  of  the  original  structure 
of  the  rocks  from  which  they  were  derived  have  been  lost. 

Soft  rock  is  usually  understood  to  mean  material  that  is  more 
or  less  consolidated  but  still  soft  enough  to  be  handled  with  picks  or 
steam  shovels.  A  distinction  should  be  made  between  such  rocks 
as  are  naturally  soft  and  those  that  have  become  soft  as  a  result  of 
decomiwsition.  The  rocks  of  all  hunnd  tropical  regions  are  generally 
much  altered  near  the  surface,  certain  rocks  being  more  readily 
decomposed  than  others.  The  basic  lE^ieous  rocks,  rich  in  the  plagio- 
clase  feldspars  and  ferro-magnesian  silicates  are  especially  subject  to 
this  surface  decay,  and  yield  plastic  red  clays  that  grade  downward 
to  the  firm  unaltere<l  rocks  from  which  Iney  were  derived.     The 

fresence  of  this  layer  of  clay  of  decomposition  over  nearly  all  of  the 
sthmian  region  makes  it  extremely  difficult  in  many  places  to 
classify  the  materials.  At  the  surface  the  clays  mixerf  with  vege- 
table remains  are  comparatively  soft  and  loamy  and  would  most 
naturally  be  regarded  as  earth.  Below  this  layer  of  soil  the  red  and 
yellow  clays  may  extend  downward  for  50  feet  or  more,  often  grading 
mipcrceptibly  into  the  hard  undecomposcd  rock.    These  tft4  «x^ 
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yellow  dftys  are  frequently  referred  to  as  soft  rock;   a  better  term  \ 
would  be  '■  ttecom|)osed  rock,"  reserving  the  term  "  soft  rock  "  for  the  i 
more  or  less  consolidated  rocks  of  fragniental  charact«r,  whether  of 
sedimentarv  or  volcanic  origin,  that  have  not  necessarily  undei^on© 
decomposition.     The  line  hetween  the  red  or  yellow  clavs,  grouped 
as  eartn,  and  the  decomposed  rock,  is  necessarily'  an  indefinite  one. 

Hard  rock  implies  that  the  material  is  too  tough  and  hard  for 
picki^  or  steam  shovels  to  make  any  impression  on  it,  and  lliat  bla«l-   I 
ing  is  in  all  cases  necessftry. 

In  the  following  table  t!he  rocks  belonging  to  the  different  forma- 
tions liiat  have  been  described  in  the  tu-st  part  of  this  re[>ort  are 
grouped  according  to  this  classification: 

Clca»\Jinxlion  oJmUmaU, 


Kind  a(  malMUt. 

Bartb ~...... 

BnKrwlE 


ndduBl    plattlc   Mayii    nuiiJtliif       ion:  ami  "mIelAy." 
nam  tiK  aeeoi— -"■"  "•  —-'- '-  ' 

•bulu,  lUilctoaiw.  o<insloni«mt>n,  .     nulliiiu;  luM  luffs  nl  Su  I'tlilo  and  i 

rbToUtr  tull.                                       '      Coraral.  1 

BmcUs,  tuQi,  knil  nuuilta  igocoiii    olilipo  IvmuiUHi;  itflil  tiiOa  (tnihi  of  I 

— ,.    ..,.. -, ....         .i.^» ^ .     ..,„!    g,„    |i,blo»  I 


M^rnlldnui.  Cotnul,  . 


[hrellU  of  AKMn  UUI;  ) 


ji-Uow  BTllljr  el*)T"  con-  I  Oviiilii   i 
noldual    tniKiiMDt*    or)     si"ri  <" 

■ ■•  ■■■ 'iIobM        Ign--"' 


terras  compoKd  oi  ibe  dpiow*  t 


Iiili>irii;iliiiti  at  iuiiid  tVniu  rrcciit  exposures  and  borings  in  Ihe 
cciilcal  rri,'iiin  su|i|ili(s  vci'v  dcliniln  knowledge  as  to  the  nature  of 

llu'  liri;d,-i  to  lie  i  ni'Hniteicd  in  excavating  the  prism  iH-tweon  Bas 

()lii.-^|.nan.iiV<[rn,\[if:u.I,  and  the  description  of  the  cliaracter  of  these 
ruck-,  given  i[i  (In-  lir.'-l  |>iirt  of  this  reiiort  may  be  summarized  hero. 

It  \vill  lie  M-vw  from  the  geological  ])ro!ilc' (Plate  147)  that  froin 
(HHs|.otoilH-  viviuitvof  Kmi>iretlieexnivati(m  will  he  entirely  in  the 
n)rk>  >.f  tlie  Ohispo  fnrmatinn.    The  laver  of  supei-ficial  red  clav  and 

d.  (■ pu.-<ed  I'oek  (las  already  Keen  ]>.isse'd,  aTid  ihe  re.st  of  the  work  will 

be  in  h.Hd  fork  eonsistiiig  nV  andesitie  hree.'ias  with  nossihly  an  ocen- 
.-■i  niut  llo\\  \<{  in;i>sive  iiinlesite.  Tlies)'  locks  will  become  harder 
andtiniurwithdeptli. 

l-'roiii  mai'  Knij'ire  suulliward  Ihe  culling  will  be  in  the  (Hilebra 
furiuaiion.  It  has  I.e.n  iinpo.ssiMe  to  <li>eoyer  the  character  of  the 
cutitae;  hriw.'en  tile  Culel.ra  beds  iin.l  the  andesite  breccias  of  the 
()hi-]iu  turni:ninn.  The  .-sudden  .'hang.'  fmrii  one  to  the  other  iiiid 
tlh-  -i-eat  lliiekr)c.-s  nfl  li,-  Culclini  l>c.ls  that  is  imiicafed  a  short  di.s- 
tari,  .  -.MiMlmr  ihe  [.niiil  vvlu-re  the  l.;>t  i-xi-osures  of  the  Ol.ispo  roeks 
occur  -!iL';:<.s|  that  the  roeks  <if  tlir  l«n  forriiatiou.-^  iii;iV  he  separated 
fr..rii  nrir  armih^  v  hy  a  fault,  but  the  fact  that  calcareous  beds  lielon^- 
iiig  !■•  ihe  op|)cr  jiarf  of  ihi-  Culchj'a  fi>niuili<iii  are  found  at  many 
point.- ;;--farnnn  has  l.ns  Caseadasivslinj;  on  the  ()l>is|).i  rocks  indicates 
thai  nnc.inhirinai>lc  i-clali<p|i.s  ale  moic  apt  to  exist  between  the  two 
[i<rui:ili,>ii>  (Iian  that  they  are  seoarated  Ironi  one  another  bv  astruc- 


REPORT   ISTHMIAN    CAMAL   COMMISSION.  123 

tiiral  break.  Several  small  faults  do  occur  in  the  Culebra  beds 
between  Culebra  and  Empire,  and  cross  the  canal  in  an  east  and  west 
direction;  thej'  will  have  no  effect  on  excavation  nor  upon  the  sta- 
bility of  the  slopes;  with  increased  depth  there  will  be  little  change  in 
the  ^lardness  of  the  Culebia  beds;  tney  are  to  be  classified  as  soft 
rock  and  should  be  easily  handled  by  steam  shovels  to  the  desired 
depth  if  broken  up  by  blasting. 

The  physical  character  of  the  Culebra  beds,  consisting  as  they  do 
of  alternating  layers  of  sandstone  and  shale,  is  peculiarly  favorable 
to  landslides.  Structurally,  however,  the  strata  are  so  nearly  hori- 
zontal, or  have  such  low  southerly  dips  north  of  Gold  HiU,  that 
movements  involving  large  raa^fses  of  rock  are  improbable,  wtule 
slopes  of  suitable  angles  will  do  away  with  the  danger  of  minor  slips. 
Gold  Hill  is  bounded  on  the  north  and  south  by  mults,  the  mass  of 
th(*  hill  having  sunk  with  respect  to  the  rocks  on  the  otlier  sides  of  the 
faults.  During  the  process  of  faulting  the  strata  were  twisted  to  the 
eastward,  and  now  have  steep  dips  in  that  direction.  This  structure 
is  also  complicated  by  large  masses  of  intrusive  basalt  which  were 
included  in  the  Culebra  beas  prior  to  the  faulting.  The  induration 
resulting  from  these  intrusions  iias  been  so  extensive  that  all  the  rocks 
in  Gold  Hill  are  now  verj'  hard  and  firm,  and  with  the  sedimentary 
beds  dipping  into  the  hill  the  conditions  are  suf  h  that  landslides  are 
most  unlikelj-  to  occur- 
In  Contractors  Hill  a  heavy  breccia  member  of  the  Culebra  beds 
dips  in  the  direction  of  the  cut.  It  is  believed  that  the  soft  Culebra 
beds  will  be  encountered  below  the  breccias.  If  these  beds  are  found 
to  have  strong  northeasterly  dips — that  is,  if  they  are  inclined  in  the 
direction  of  the  cut,  as  thesurfar>o  indications  suggi'st — -it  will  be  neces- 
sary to  make  comparatively  low  slojies  on  the  southwest  side  of  the 
canal  at  Contractora  Hill  in  order  to  avoid  any  possibility  of  land- 
slides. This  is  the  only  point  along  the  canal  where  such  movements 
are  at  all  possible.  In  my  opinion  the  danger  is  not  serious,  but  ordi- 
nary prudence  reyuires  that,  if  the  soft  Culebra  beds  are  found  beneath 
the  breccias  to  dip  at  angles  of  more  than  15°  in  the  direction  of  the 
cut,  the  angle  of  slope  be  so  reduced  as  to  do  away  with  all  danger  of 
slipping. 

Between  Gold  Hill  and  Cucuracha,  on  the  northea.«t  side  of  the 
cut,  landslides  have  taken  place  frequently  in  the  rainy  season.  The 
materials  involved  in  these  slides  are  purely  superJicial:  in  some  cases 
French  spoil  ba?iks  have  shpped.  The  cause  in  all  casea  seems  to  be 
the  saturation  of  the  unconsolidated  surface  material  and  itn  move- 
ment on  laj-ers  of  slippery  clara  either  in  the  Culebra  beds  or  residual 
clays  upon  which  s]>oil  was  dumped.  The  hatpin  south  and  east  of 
Gold  Hill  collects  large  quantities  of  water  during  the  rainy  season, 
and  this  escapes  through  no  well-defined  drainage,  but  in  springs  along 
the  edge  of  tne  cut.  In  some  cases  surface  soils  or  even  the  rock  of 
the  Culebra  formation  may  take  place  in  these  landslips.  They  are 
not  serious,  however,  and  although  they  may  continue  in  a  minor 
degree  for  a  number  of  years,  the  removal  of  the  material  before  it 
reaches  the  edge  of  the  cut  and  the  gradual  reduction  of  the  slopes 
back  of  the  cut  will  stop  this  trouble.  The  French  attempted  an 
elaborate  sj-stem  of  drainage  to  overcome  the  difiicultv,  but  this 
has  been  proven  entirely  inadequate,  and  it  is  improbable  that  any 
aystem  of  this  sort  would  be  practical  or  economical. 
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Introduction. — At  Gatun  the  sides  of  the  broad  lower  valley  of  the 
ChaOTPa  converee  and  the  stream  passes  through  a  gap  in  the  Sierra 
Quebrancha  a  little  over  1  mile  wide.  These  hills  trend  northeast 
from  Gatun  in  a  well-defined  chain.  On  the  southwest  side  of  the 
river  the  range  widens  and  extends  south  and  west  as  a  liilly  region 
between  the  Trinidad  drainage  and  the  sea,  with  a,  divide  near  the 
Trinidad  Kiver.  From  Bohio  northwest  the  whole  region  ia  one  of 
young  sedimentary  rooks  and  the  wide  and  open  character  of  the 
Chagres,  Trinidad,  and  Gatuncillo  valleys  is  due  to  the  ease  with 
which  these  rocks  have  been  eroded.  Younger  and  slighlly  hurder 
rocks  have  been  preserved  in  the  hills  bordering  the  lower  part  of  the 
valley,  and  it  is  or  these  that  the  Sierra  Quebrancha  is  composed.  The 
rocks  consist  almost  entirely  of  blue  or  gray  argillaceous  sandstones, 
well  bedded  and  inchned  at  low  angles  toward  the  Caribbean.  Exca- 
vation for  the  locks  will  be  in  these  rocks  throughout. 

it  was  shown  in  Part  I  of  this  report  that  tho  Chagres,  as  aresult  of  a 
sudden  uplift  of  the  land,  cut  a  deep  and  narrow  gorge  in  tts  broad 
valley,  and  following  the  subsidencx"  of  the  land  this  gorge  was  tilled 
with  alluvial  materials.  It  is  un  this  ultuviuni  that  a  greater  part  of 
the  dam  will  rest. 

(Seohgy  ofthr  lock  site.. — The  site  selected  for  the  lucks  at  Gatun  is 
northeast  of  the  old  village  about  one-quarter  of  a  mile  from  the  river 
in  the  southern  extension  of  the  Quebrancha  Hills.  The  temporary 
spitlwny  will  be  cut  through  the  low  hill  that  rises  from  the  floor  of  the 
valley  belwoen  the  French  canal  and  the  west  diversion.  The  rocks 
whicli  for  ('onvonicncc  may  be  referred  to  as  the  Gatun  formation,  are 
hirsriOy  uri,'illa<i'oussiimls(nnep!.  The  sand  of  which  they  are  composed 
was  derived  from  Hie  older  igneous  rocks  of  the  region,  which,  iit  the 
time  llic  Ciiitun  beds  were  being  deposited,  were  underijoing  rnpid 
disiiili'frnilinii  and  iTosioii.  The  <i»''bris  resulting  from  the  breaking 
down  of  !liiisc  rorks  wiis  traiisporlcd  by  stream  to  the  sea  and  depos- 
iled,  layer  ii|>on  biyer.  until  201)  feet  or" more  liad  accumulated.  Con- 
siileiiihle  <lay  wa^'  uii.xcd  with  the  saml,  jmd  tins,  together  with  lime 
derived  from  sea  waler,  lutcd  as  a  cemcrit  and  bound  the  grains  of 
sand  tuL'elher,  forming  a  miissivc  ruck.  The  old  rocks  from  which  the 
sands  wi-redcriyed  were  almost  if  n<.(  entirely  deslitule  of  quartz,  and 
tiie  -^niiisloiie.-..  hiekinir  lliis  mineral,  jtrc  mure  sidijcet  to  decomposi- 
(ii.'i  ihan  Tn,-ks  rniisUlni^'  nrincir.allv  of  oiiartz  sand.  Where  pro- 
rerird,  li,.u,.vri-,  ibe  (l:,iini  san.lsli.nes  arc  tlnn  and  har.l.  The 
derni,i|,..Hiio^i  of  iIh-<>  rorks  rcsuhs  in  1  he  formal  ion  of  red  or  vellow 
riav.  The  de|.lli  In  \vlij,-ii  Mi,-li  di-c..mpo>ilion  extends  is  variahle. 
luii  al  (iMiini  ii-.-!i  rork  n<.,Mr.-.  williin  ]r.  frel  of  the  su-f,lee  of  the 
^■roiiiiJ  :u:.i  ofh-n  ie--. 

Tlir  irMiitr  nf  ihe  n.,-k-.  of  liic  (lalun  fornialL^n  i-  .|ni1e  uniform. 
MoM  of  111.,  rork  i~  ;.  liiie-LT;  inei!  a r-iU.iceoit^  siindstoMc;  al  one  liori- 

-/. -o.ir-.'  -rit-^  or  cou-lonierjile^  o.^nr,  lail   llicv  ;!nionnt   to  ii  very 

small  |.arl  of  rl,..  lonn:;lion  .is  a  «liolr.  When  fre>h  ibc  rock  is  of 'a 
l.ltii:-li-!:r,-.\  color;  .-..rrain  parls  lieh  in  fossils  arc  lighter  than  others 
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Excavation  for  the  lo^ks  will  bo  almost  entirely  in  the  fine-erained 
argillaceous  sandstone  except  at  the  lowest  point  to  be  reachea  at  the 
extreme  southern  end  where  conglomerate  occurs  beneath  the  sand- 
stones. The  rocks  as  a  whole  are  well  consolidated  and  make  excel- 
lenf  cores  with  the  diamond  drill.  When  taken  out  and  exposed  on 
the  surface  they  remain  firm  and  hard;  in  rare  instances  tney  have 
been  found  to  crumble  and  break  down  into  a  sandy  clay.  The  rocks 
are  well  compacted  and  capable  of  supporting  heavj-  loads  when  con- 
fined, but  bemg  poorly  cemented  are  unable  to  witlistand  erosion,  and 
should  be  fully  protected  where  such  action  is  anticipated. 

On  account  or  the  very  considerable  amount  of  clay  present  in  all 
of  the  rocks,  it  is  believed  that  they  will  prove  to  be  almost  entirely 
impervious  to  wat*r.  An  exception  will  be  found  in  the  conglomerate 
referred  to.  Although  this  rock  contains  considerable  clay  it  has 
been  found  where  exposed  at  about  sea  level  in  teat  pit  No.  1  to  be 
water  bearing.  On  April  1,  1907,  a  pump  discharging  about  12  gal- 
lons per  minute  was  just  able  to  hold  the  water  at  an  approximately 
constant  level  in  the  pit.  The  surface  of  the  conglomerate  exposed 
in  the  sides  and  bottom  of  the  pit  was  about  240  stjuare  feet.  Wher- 
ever tliis  conglomerate  is  encountered  it  may  be  expected  to  be  water 
bearing  at  all  times.  In  the  test  pit  this  rock  stantls  in  vertical  wails 
without  timbering,  and  as  long  as  confined  will  support  heavj'  loads. 

Comi>re8si(m  tests. — In  order  to  obtain  some  idea  of  the  compression 
that  might  take  place  under  loads  equal  ta  or  greati-r  than  those  due 
to  the  weight  of  the  lock  walls,  a  freslily  e.\pose<l  surface  of  the  argil- 
laceous sandstone  near  test  pit  No.  I  was  leveled  and  smoollied  ny 
means  of  a  file.  Upon  a  square  foot  of  this  surface  100  steel  rails,  rep- 
resenting a  weight  of  77,350  pounds,  were  balanced  upon  the  side  of  a 
short  I-lieam,  to  the  under  side  of  which  a  casting,  having  a  smooth 
surface  one  square  foot  in  area,  was  firmly  bolted.  After  a  load  of 
37,128  pounds  had  been  applied,  a  settling  of  0.011  of  a  foot  was 
recorded,  me&surement  being  made  by  means  of  a  Y-level  with  refer- 
ence to  a  previously  determined  bench.  From  tliis  point  on,  until 
forty-eight  hours  after  the  full  load  had  been  applied,  no  further  com- 
prefwion  was  noted.  It  is  probable  that  the  settling  at  37,128  pounds 
was  due  to  the  pressing  out  of  small  inequalities  on  the  prepared  sur- 
face and  that  no  measurable  compression  of  the  rock  mass  took  place. 
The  load  applied  to  the  souare  foot  was  equal  to  51^7  pounds  to  the 
square  inch,  more  than  aouble  the  greatest  pressure  likely  to  lie 
brought  to  bear  upon  the  sandstones  by  the  lock  walls. 

Further  tests  were  made  upon  small  pieces  of  rock  taken  from  dif- 
ferent test  pits.  None  of  these  pieces  was  larger  than  one-eighth  of  a 
cubic  foot.  The}-  were  embedned  in  sand  and  the  nreasun*  applied 
to  smooth  surfaces  one-half  square  inch  in  area.  Seven  tents  were 
made  upon  pieces  of  conglomerate  taken  from  the  liottom  of  test  pit 
No.  1.  Some  of  this  material  had  been  exposed  on  the  dump  tor 
twenty  days.  The  samples  failed  at  pi-essures  of  from  250  to  1 ,625 
pounds  per  square  inch;  the  mean  of  all  the  tests  was  867  pounds  to 
the  square  inch.  Nine  tests  were  nmiie  of  the  argillaceous  sandstone 
taken  from  different  test  pits  at  the  lock  site  and  the  site  for  the  tem- 
porary spillway.  Some  of  this  material  was  taken  from  the  walls  of 
the  test  pits,  other  pieces  had  been  lying  on  tlie  dunqis  for  a  number 
of  days.  The  samples  failed  at  from  830  to  2,800  [Kjunds  per  suuure 
inch.  Two  samples,  both  of  which  had  been  exposed  on  the  dump 
for  several  days,  showed  no  signs  of  failing  when  under  ^tv»»K««.  *A. 
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S.OOO  pouniia  to  the  square  inch.  Coiisiiierinp  these  as  havtiit;  failed 
at  6,000  pounds,  the  mean  crushing  loail  for  the  nine  tests  was  2,572 
pounds  per  square  inch. 

Geology  qfilte  dam  »ii«. — ^In  order  to  understand  the  couditions  that- 
exist  beneath  the  surface  of  the  ^ound  upon  which  the  earth  dam  14- 
to  be  built,  it  is  necosaary  to  review  briefly  the  lute  geological  his- 
tory of  the  region. 

At  some  time  after  the  fiatun  beds  had  been  deposited,  the  central 
and  aoutbeni  portions  of  the  present  lsthm\i»  wt-re  siibjfclod  to  vol- 
ranic  disturbances  and  the  whole  region  underwent  considerable 
deformation,  concomitant  elevation,  and  probably  minor  faulting. 
The  geology  of  the  central  portion  of  the  l»tliinu9  iiidical««  that  » 
vast  amount  of  erosion  took  place  following  the  elevation  of  the  land 
and  that  the  sedimentari'  and  later  volrnnic  rocka  now  exposed  rei>- 
reseiit  but  a  very  sninll  [mrt  nf  (be  buds  tluit  covered  the  region  at  tfie 
close  of  the  Oligocene,  It  was  liuriiii;  tlu'  lirst  period  of  erosion  that 
the  surface  now  pre-'ti-rxcd  in  llic  li-vri  l<i|>s  <if  the  Monkey  Hills  n«>ar 
Colon  was  developed,  and  which  at  that  lime  represented  a  low. 
nearlv  level  plain,  or  "peneplain,"  as  it  is  often  called,  that  Ixirderea 
the  Caribbean.  A  second  uplift  followed  the  period  in  which  th« 
Monkev  Hill  peneplain  was  developed,  and  seems  to  have  beeu  a 
general  one  tliroughout  the  whole  istlimian  region.  The  eroaiotl 
that  followed  this  second  uplift  thoroughly  dissected  the  old  n*arly 
level  topography  and  developed  a  second,  though  less  perfect,  ter- 
race, Iwst  shown  near  Colon.  This  is  csscutiatly  the  level  of  the 
swamps.  This  t<?rrace,  whose  surface  is  broken  in  places  by  rem- 
nants of  the  Monkey  Hill  level,  and  which  may  be  called  the 
Colon  level,  extends  considerably  beyond  the  present  coaet  line,  as 
shown  by  soundings  in  Limon  Bay.  When  the  erosion  resulting 
from  this  second  uplift  had  progres.se.d  long  enough  to  have  devel- 
oped A\Hde.  ojx'n  valleys,  in  which  the  streams  meandered,  a  third 
u[ilift  iK'ciirred.  The  curlier,  as  shown  by  the  dilTerence  in  level 
l)ct\vc('n  the  to|)s  iif  iho  Monkey  Hills  und  the  surface  of  llic  swamps, 
WHS  I)  little  nviT  riU  feci.  Tile  third  uplift  wa;*  more  sudden  and  ele- 
viiti'd.  tlic  l:ui<l  mure  tliiin  '.iUD  feet.  Evidence  <)f  this  third  epeiro- 
!:ciiii'  niilift  litis  been  fciund  repeatedly  in  exploring  sites  for  dams 
uiTH-s  ilie  riitiLTi's  \iilley  by  means  of  borings.  As  a  result  of  this 
ii|>!ifl  the  stri'iLiiis  entrenched  Ihcmselvcs  in  deep  canyons  in  the 
se<iiiid  level.  Wlien  tlic  Chagrcs  had  sui'cecilcd  in  cutting  some- 
tliiii-  iiiniv  lluiii  :j(U)  feet  below  this  level,  the  Iftnd  began  to  sink 
>ln\\lv  :iiid  ilii'  !;iir^es  were  gradinillv  filled  will)  gravels,  sand,  silt, 
jiinl  ii:iv.  At  .liireVciil  horizons  in  I'lics.- idliiviti!  dciiosils  ai-e  shells 
mill  lniiik>.  iind  linuiches  of  trees  lliat  indicjile  a  gnidual  rather  than 
a  sudden  Hil.sideiiee. 

II   i.  l...iJeve. 
Clnli   i,.vel.  IIM 
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reefs  as  may  have  accumulated  in  recent  times;  io  ihe  samp  wny  die 
swamp  level  npar  Colon  is  to  Ijo  regartled  as  at  a  slightly  greater  ele- 
vation than  the  Colon  terrace,  beinp  buried  beneath  recent  marine 
deposits.  From  the  evidence  of  marine  shells  contained  in  the  clays 
and  sands  that  fill  Ihe  old  gorge  of  the  Chagrcs  it  is  known  that  the 
events  described  took  place  in  Pleistocene  time. 

There  is  to-day  at  the  surface  no  indication  of  the  existence  of  the 
Pleistocene  valley,  and  all  knowledge  concerning  it  has  been  obtained 
from  lines  of  boring  made  across  tTie  valley  at  Gatun,  Bohio,  Buena 
Vista,  and  San  Pablo, 

Character  of  the  material  jiUing  the  Pleislocme  vaTUy. — During  peri- 
ods of  maximum  uplift  wlien  streams  arc  flowing  in  canyons  like 
those  of  the  Chagres,  the  rivers  are  heavily  charged  with  detritus. 
All  of  the  finer  part  of  this  material  ia  swept  down  .to  the  sea.  the 
coarsest  is  deposited  along  tlie  upper  portions  of  the  streams,  but 
gravels  and  small  bowlders  may  nil  the  stream  beds  to  the  mouths 
of  the  rivers.  If  subsidence  takes  place  before  the  period  of 
canyon  chitting  has  ceased,  as  in  the  case  of  the  Chogres  again,  the 
velocity  of  streams  is  checked  and  they  are  capable  of  carrying  fine 
material  only,  which  is  deposited  far  back  from  the  mouths.  In 
other  words,  one  should  expect  tg  find  at  the  bottom  of  such  a  gorge 
OS  the  Chagres  at  Gatun  a  comparatively  thin  deposit  of  coarse 
gravel,  sand,  and  a  few  bowlders,  while  the  greater  part  of  the  allu- 
vium sliould  be  of  the  finest  clay  and  silt  with  a  certain  amount  of 
fine  gravel  and  sand  mixed  with  it.  Such,  in  fact,  is  the  character 
of  the  alluvium  filling  the  gorge  of  tiie  Chagres  as  shown  by  numerous 
borings  made  at  Gatun.  The  boring  records  indicate  considerable 
sand  and  gravel  at  points  comparatively  near  the  present  surface; 
it  is  unlikely,  however,  that  any  sand  or  gravel,  unmixed  with  clay, 
occurs  in  the  deposits  except  at  or  verj-  near  the  bottom.  The  reason 
for  the  boring  records  specifj-ing  "sand  and  gravel"  as  they  do,  is 
that  when  samples  are  taken  from  time  to  time  during  the  process  of 
sinking  the  hole,  only  the  coarsest  material  is  collected,  the  finer 
clay  being  held  in  suspension  and  carried  off  with  the  water  Bowing 
from  tlie  hole.  In  certain  of  the  holes  temporary  flows  of  water 
were  encountered,  but  after  a  few  hours  the  flow  invariably  ceased. 
Such  flows  are  believed  to  occur,  when  in  the  course  of  making  a 
boring  the  casing  is  introduced  into  a  lenticular  deposit  of  sandor 
water-bearing  gravel  under  pressure  from  the  overlying  beds.  The 
sands  being  surrounded  by  much  less  pervious  material  are  in  the 
nature  of  reservoirs  in  which  water  is  stored  under  pressure,  and 
when  tliis  pressure  is  released  at  the  point  where  the  casing  enters 
the  sands,  water  may  rise  to  the  surface,  if  under  sufficient  pres- 
sure, and  flow  from  the  top  gf  the  casing  until  the  pressures  are 
readjusted.  Far  from  indicatmg  porous  materials  xmderlying  the 
site  for  the  dam,  the  occurrence  of  such  flows  of  water  only  proves 
the  extremely  impervious  character  of  the  materials  ijnng  between 
the  surface  and  the  water-bearing  beds. 

As  a  foundation  for  an  earth  aam,  the  geological  facts  show  that 
the  alluvium  filling  the  Pleistocene  valley  of  the  Chagres  at  Gatun 
will  bo  entirely  satisfactory. 

The  rock  in  which  excavation  must  be  made  for  the  locks  is  firm 
and  hard,  and  only  slightly  permeable  to  water;  it  will  stand  in 
vertical  walls  without  timbering  and  will  support  loads  many  times 
greater  than  those  to  which  it  will  be  subject^!. 
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Spillway  sites  1  aud  2  in  ttie  Trinidad  drainage  are  at  low  divides 
between  tlie  Trinidad  and  streams  flowing  into  the  CuribWan.  Tlio 
rocks  at  these  two  points  are  essentially  tiie  same  an  those  occurring 
at  Gatun.  They  are  found  in  a  fresu  condition  a  short  distance 
below  the  surface  and  hare  about  the  same  liardne-ss  as  tiio  Gatun 
rock. 

At  spillway  No.  3  the  borings  failed  to  discover  fresh  rock  at  the 
depth  required  for  foundation,  the  material  being  a  olay  of  decom- 
position derived  h^m  rocks  probably  the  some  as  those  at  the  other 
two  spillways. 

LOCK    SITB    At   rKDRO    MIOl^BL. 

The  rocks  of,  the  lock  site  at  Pedro  Miguel  are  similar  to  those  of 
the  Gatun  formation;  they  are  geologically  younger,  however,  and 
belong  to  the  same  series  of  beds  as  the  sedimentary  rocks  of  the 
Gijlebra  cut.  Although  the  Culebra  beds  are  variable  in  texture, 
those  in  which  excavations  for  the  Pedro  Miguel  locks  will  be  made 
are  remarkably  uniform.  They  consist  of  well  bedded  sandy  shales 
containing  plant  remains  in  a  few  places,  and  at  some  horizons  len- 
ticular masses  of  concretionary  limestone  are  common.  The  phys- 
ical properties  of  the  rocks  differ  byt  httie  from  those  of  the  rocks 
at  Gfttun.  Being  more  argillaceous  the  shales  are  naturally  less 
permeable  to  water,  and  experience  in  sinking  test  pits  showed  that 
they  were  very  tough  and  required'  more  blastmg  than  did  th«  Gatun 
icKs  under  similar  conditions.  This  greater  toughness  is  to  be 
altrilnilcd  to  the  ar-illace-iis  nature  of  the  nu'k;  for  tlic  same  rea- 
son I  heir  compressive  strength  is  probably  slightly  less  than  that  of 
the  nrgilliiccous  sands! one  of  Gntun. 

In  the  vicinity  of  Pcilro  Miguel  iho  Culebra  beds  have  a  prevailing 
dip  of  ■>"  to  10°  io  the  sunt hciist.  varied  bv  sharp  local  foliiing;  moder- 
ate friictiiring  has  nccoinitanieil  the  folding,  and  slickensides  are 
.shown  at  niuny  jn-iiiils  where  exposures  liave  been  made  by  recent 
ex<-avatioii. 

I'il.i. — At  (III-  point  where  it  is  proposed  to  construct  the  lower 
gales  a  (like  of  niigile-aiidewite  or  "trap"  erosscs  the  lock  site  in  a 
ilireriinn  slii:htlv  i-ast  of  north.  It  ha.s  a  width  of  about  3n  feet 
wlii'iv  ex|i.)-i-J  on  till'  southwest  si.lc  of  the  cut.  and  il.s  contacts  with 
the  -lialc'-  ;iiv  -Iran  arui  sliarp.  Oil  llie  norlhea^t  side  of  the  cut  the 
(hke  iiirn-  in  ilir  imrih  ari<l  (he  coiiiacf  is  more  irreindar.  .small 
a|"rtn-r~  havjn-  l>ren  rliiown  olT  into  I  lie  shales.  The  Culebra 
hi-,1-,   v.hj,  h   are   herv  -haiplv  llexi'd  am!  n>iisi,|erab!v  fractured,  owe 

Iheir  dr|urniaii..n   !■>  - exhul    lo  I  he  intnoinn  of  the  dike:  ibe 

dikei'--,ir.  linurvrr,  i  -  ;,  [-n  InK-li  1  ivd .  gi  id  >hrkeii -ided  surfaccs  wil  hi  11 
il-  in:i--  M-  uvll  :,.  in  ,\u-  -hah-  imIieiHe  tliat  nioveliierit  has  tak.'Il 
|.ia..>  -il>-e,|Men,  1,,  inlni.iMU.  ar.Mmpanie>l,  it  is  believed,  bv  loirio,- 
raui;;ii'-  id, .11-  i!m'   vv-I   :-[d.'  ,.r  Ihe  dike. 

The-e  -.1111,1  lind  lr:ili)ie~  li^ive  :,  .hivel  l.eaHii-on  1  he  character  . if 
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The-  Kffiffitirwufe  in  !ukffvfai«t<2>  beew^n  ike  tnn^  rvvk  v>?  the  vUke  *Jtul  ?tw> 
madi  ftoliit^r  :dLdiie»  of  ih>t  Oilekni  he^is  m((s>l  W  lakeu  iu(w>  tji<i\%Hbul  ixk 
phnmmnig  ^ht  Vfyek  waJlsw  Tbe  poiSisJbiKly  s>i  even  verv  ^itiichc  vticter^ 
entiiJ  DDOTeoueeil;  in  (lie  luaie  of  rnieturin^  ;iiii\i  ^ii^^e^lKm  in  ihe  vUkv^ 
and  slukks  a«ijaopnt  to  it  sIkmiM  al^>  be  c\iinsii{efe^is  By  ^N^^rtu^Ui^: 
the  hytk  w*lk  in  sections,  daniaice  whieli  nii^t  be  dtW  td^  nu^^H^ilhie 
walk  ak»  a  msuk  of  such  moTenients  or  fhmi  the  uiHH^util  settlii^:  vxjf 
foundations  ot  different  hanlnetss  will  donbtletsis:  be  t>bvi)jite\). 

SO(9A  UHTK  SJTK. 

The  foundations  for  the  Sosa  ki»oks  will  bt^  in  I  he  ;^ne  {ii\i>*it«^ 
andeate  of  which  the  mass  of  Sosa  Hill  is  etnn|HV)etK  iund  exe^HY^nlivxn 
will  be  in  this  rock  throughout.  This  luuit^siie  or  "Mraj^"  t^lUum^ 
traversed  by  a  complicated  system  of  joint  plaiuv^  Js^.  whenever  \\ 
has  been  oliserved,  extremely  massive.  It  has  not  Innvn  slmlteifvd,  an 
has  the  dike  at  Pedro  Miguel,  and  then^fon^  liule  or  no  .^n^pa^  is  u* 
be  anticipated.  As  shown  by  the  Inmn^s  the  elevation  \>t  the  surlfa\H^ 
of  hard  rock  is  variable.  X  layer  of  diHHnx^HvstHl  r\H^k  overlitv*  th*^ 
fresh  rock,  and  in  the  region  of  llie  mutl  Hats  this  is  tH^ver^Hl  bv  alluvia) 
clavs  and  sands.  In  all  cases  fresli  nn^k  will  \^>  fowntl  f\M^*  the  Im^k 
walls  to  rest  upon. 

La  Boca  Dam. — The  ground  x\\xn\  which  the  l^a  Rtu^a  \Hx\\  is  to  W 
built  consists  entirely  of  alluvium  rt\*4tit\g  \\\mm\  sandy  slmltv^  of  the 
Culebra  formation  in  the  middle  t)f  the  vrtllev.  On  both  sides  the 
alluvium  rests  on  massive  igneous  n>cks.  The  horin^s  have  ilevelojuNd 
an  old  channel  below  the  pn\<H*nt  Hood  plain  of  the  Hio  Orando  sihular 
in  character  to  that  of  the  (^hagn\s  at  Oat  tin,  h\it  they  Imve  slu»\vn 
that,  at  the  point  whore  tlio  dam  is  tt)  cniss,  the  mHxiuniin  depth  is 
only  about  70  feet  below  mean  titU^  The  idhiviid  iiuiteriid  consists 
largely  of  clay  with  sand  ami  1u\e  gravol  mixed  with  it  at  dilfeivnt 
elevations.     The  material  will  he  imperviotis. 

SosorCorozal Dam. — Mat(»rial  of  esstMUially  the  same  (^hararter  as 
that  at  La  Boca  underlies  the  site  of  the  Sosa-(\>n)zal  Dam,  hut  is  of 
less  thickness.  The  rocks  thai  underlie  the  alluviinn  at  doi>ths  of 
from  30  to  60  feet  below  mean  tide  an^  the  sand^v  shales  of  the  Tulehra 
formation.  Rhyolito  tuffs  art^  e.xposiul  in  the  lulls  at  tlu*  northern  end 
of  the  dam  site. 

Mechanical  analyses  of  samples  of  alluvial  nniterials  collccltMl  at 
the  sites  of  both  the  Sosa-(\>rozal  and  La  Boca  dams  and  frt^ni  llu* 
sand  bars  in  the  hay  beyond  La  Boca  an^  given  Ix^low.  Thoy  \v<*re 
made  at  the  request  of  the  consulting  enj^jineers,  Messrs,  Nol»lt«, 
Steams,  and  Freeman,  in  order  to  cletermme  the  permeability  of 
these  materials  and  their  availability  for  use  in  constructing  the  ilams. 

S.  Doc.  65,  60-1 10 
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B  south  of  dock,  Lifc  lla!H. 

il  8oiMt^on«»l  dan  nit-.'. 
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Iji.  Boca-  spiHimtf. — The  siti'  selected  for  the  ppriuanent  spillway  ] 
at  I.a  Boca  ia  situated  about  li  miles  west  of  the  RioGrandi'.     The 
riKks    at   this  point  are  firm,  hard  rhyolite  brewias.     Freah  rock  j 
occurs  at  or  very  near  the  siinace. 

HATEB1AL8  ATAILABLB   FOB  PUEPOBES  OP  OONRTBOCTIOW. 

Since  concrete  nill  be  used  almost  exclusively  in  all  coni«trurtioitl 
on  the  Isthmus,  espiwially  in  the  locks  and  reflating  work»,  par- 1 
t  icular  attention  was  paiif  in  the  field  to  the  occurrence  and  quality  I 
of  rocks  suitable  for  crushing,  sand,  and  raw  cement  mat<'rial8.  ^ 

I}nrt,- fur  roiinrli . — Altlmufib  (be  luainrjty  of  ibc  rocks  on  the 
Isthmus  are  much  decomposed  near  the  surface,  fresh  material 
(ici'iirs  ill  ji  iiuiuhcr  of  pini-crf  suitable  for  concrete  or  other  purposes 

Prariicullv  jill  tlic  rocks  ii  vail  able,  for  tills  purjiose  are  the  basic 
andf-iirs  or  basults,  coiumonly  rcferrod  to  as  "trap."  that  occur  in 
llic  iciitrai  and  southern  porlionw  of  (he  Isthmus.  There  are  exten- 
sive outcrojis  at  Sosii.  nrul  Paraiso  near  (he  sites  for  the  locks  at  the 
Parilic  end  of  the  canal.     The  rock  at  the  proposed  permanent  spill- 
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r  La  Boca  is 


foi 


Tl.i.  i.  ii 
loiiii.l  at 

Wnnl.l     II, 

Bell,,  nil- 
fi Ii,> 

On    iK-i 

roi'k  »uiii 

ll(     Bullin 

lani  rlivolite  bnu-cia  and  will  be  entirely  satis- 
sliiii;:-  The  lindcsitc  breccias  at  Bas  Obispo,"  which 
led  and  u.-cd  for  ballast  on  tlic  Panama  Kailroad  are 
hal  |HirpoM\  but  not  alto<jclhcr  desirable  for  use  in 
■Munt  of  llicir  partial  alleralion. 

■k  occurs  nearer  llii-  Atlantic  side  than  San  Pablo. 
riiv.ilite  luff  ur  breccia,  but  mucli  better  iiiateriul  is 
Bell...  IS  Tiiiles  east  of  Col.in.  and  the  San  Pablo  rock 
advi>ed  for  use  in  llie  locks  a1  (lotun.  The  Porto 
nia"i\e  andesili'.  ;ui<l  occur-;  in  bills  that  rise  direcllv 
■>  ciire  in  the  lijtrlior.  The  r.,ck  \<  wel!  suited  for  use 
..r  ballaslin^-;  its  specific  ^'nivitv  i-  about  2.70. 
of  ihe  e.xieiisive  joliiliii;:  of  ilie  liard  rocks  of  the 
ran  not  lie  used  for  dimension  sloiic.  The  rhvolitic 
■ijiii  Pablo,  and  ihc  breccias  n.-ar  tlie  railroad  s'lation 
■  lioili  lic-cii  dressed  ai]d  used  in  niasniiry  structures 
rliuicc.   bul    on   account    of  llieir  alteration   thev    are 
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unreliable  for  use  as  dimension  stone  at  points  where  exposed  to 
wear  or  subjected  to  considerable  pressure. 

As  soft  rock  alon^  occurs  at  the  Trinidad  spillway  sites,  crushed 
stone  from  Porto  Bello  will  have  to  be  used  at  whichever  site  is 
selected. 

Sand. — No  sand  suitable  for  use  in  mortar  or  concrete  has  been 
found  near  the  points  where  such  material  will  be  reaijired.  Sand 
of  a  fair  quality  occurs  at  a  number  of  places  in  the  Chagres  River 
between  Gamboa  and  Bohio.  This  sand  could  be  used,  if  necessary, 
but  the  bars  are  completely  covered  during  the  rainy  season,  and  the 
amount  of  sand  at  any  one  place  is  uncertain  on  accoimt  of  varia- 
tions in  texture.  Possibly  8  per  cent  of  earthy  or  clayey  matter  is 
present  in  this  sand,  but  not  in  sufficient  quantities  to  be  harmful. 

A  very  high  grade  of  sand  containing  over  80  per  cent  sharp, 
glassy  Quartz  occurs  on  the  beach  at  Chorrera,  18  miles  west  of  La 
Boca.  The  sand  is  only  of  moderate  coarseness,  the  diameter  of  the 
grains  ranging  from  0.25  to  0.75  mm.  It  is  believed  to  be  present  in 
ample  quantity.  On  the  Atlantic  side  large  deposits  of  sand  derived 
from  basic  igneous  rocks  and  containing  but  little  auartz  have  been 
found  just  east  of  the  harbor  of  Porto  Bello.  Altnough  not  of  as 
high  grade  as  the  Chorrera  sand,  this  material  will  be,  it  is  believed, 
entirely  satisfactory  for  use  with  the  concrete  at  Gatun. 

CEMENT   MATERIALS. 

In  July  and  August,  1906,  at  the  time  of  my  first  visit  to  the 
Isthmus,  I  was  directed  by  the  chief  en^eer  to  make  a  careful 
search  for  raw  materials  suitable  for  use  in  the  manufacture  of  a 
high  grade  of  Portland  cement.  Some  months  before  samples  of  a 
sui^posed  cement  rock  had  been  sent  to  the  laboratory  of  the  Geo- 
logical Suvey  by  the  Commission  for  analysis,  but  the  material 
proved  to  be  of  no  value. 

The  limestones  that  occur  sparingly  in  the  Zone  in  the  vicinity  of 
Empire  are  variable  in  coinposition  and  limited  in  extent,  while  those 
exposed  in  the  canyon  of  the  Chagres  River  above  Alhajuela,  even  if 
sumcientjy  pure,  are  too  remote  to  be  used  economically. 

Clay  is  one  of  the  commonest  substances  in  the  whole  Isthmian 
region,  but  its  physical  condition  is  extremely  variable,  notwith- 
standing the  fact  that  its  chemical  composition  is  very  uniform. 
Certain  of  the  shales  occurring  in  the  various  sedimentary  formations 
in  the  vicinity  of  Culebra,  and  also  on  the  Atlantic  coast,  might  be 
used,  but  the  difficulty  of  obtaining  them  in  large  ciuantities  and 
of  uniform  quality  and  at  points  near  the  coral  rocK  are  serious 
objections. 

After  some  study  of  the  different  kinds  of  argillaceous  and  calca- 
reous rocks  or  deposits  on  the  Isthmus,  considenng  both  their  chem- 
ical and  physical  composition  and  accessibility,  three  classes  of  mate- 
rials were  decided  upon  as  probably  suitable  for  use.  For  the 
calcareous  element,  coral  from  the  reefs  bordering  the  whole  Carib- 
bean coast  and  occurring  in  great  abimdance  in  the  immediate 
vicinity  of  Colon  was  decided  upon. 

The  recent  clays  and  silts  brought  down  by  the  Chagres  River 
and  deposited  near  its  mouth  or  in  the  French  canal  emptying  into 
Limon  jBay  are  extremely  uniform  both  in  texture  and  m  chemia^V 
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foiiiposition.  It  was  feared,  however,  at  the  time  samples  were 
collected,  that  the  percentage  of  silica  contained  in  the  clays  might 
be  loo  low,  so  that  samples  wpre  also  tikkci)  of  the  puniioeous  rhy- 
olite  tuffs  oc^urrins  at  the  westeni  end  of  the  Panama  Railroad 
bridge  near  San  Pahlo. 

A  sample  of  the  coral  rock  from  Limon  Bay,  three  samples  of  mud 
taken  from  dilferent  points  in  the  French  canal  between  the  dry 
dock  at  Mount  Hope  and  the  mouth  of  the  Rio  Mindi,  and  also  a 
sample  of  the  rhyolitc  tuffs  from  San  Pablo  were  analyzed  in  the 
chemical  laboratory  of  the  United  States  GeologicaJ  Survey,  The  \ 
results  of  these  analyses  are  given  below: 

Partinl  aiuilynet  o/miitetil.  vialtrialt. 
lUadent  thel&lwTSIoryorttir  i;.  3.  Ooologtcal  Survsj.] 


■  1  '•  1  ■'• 

m.      IV. 

V. 

VI. 

.  ...... 

sg;;ffiSi,K" 

[    30-Jl  I    I0.9S 

Vi^«i  'iS 

■J? 

;::':"    \^ 

nil  tlii-se  ariiilvs<>s  tliiil  the  toral  is  a  remarkable 
'.  Tlie  niii.ls.'altlioiitrli  llioii^ilit  to  be  rallier  low 
:t'ljnivelv  liir^re  iiinouiit  of  iron  lis  coinpiireil  with 
is  reasoi'i  it  was  lietievi-il  tliiil  lliey  miybt  make  a 
ri'sistitijr  llie  ii(Totii[)osi]i;j  eireels  of  sea  water, 
tile  tliv<ilite  tiilf  is  so  near  llie  averafre  com]to>i- 

^  iiiiiteiiitls  ii^ed  ill  tlie  l.eiii^'li  ilistriet  tjiat  at 

ieve.l  tliis.  ill  e.imliiiiutioii  witli  tbe  eoral,  woiilil 

ii.le  of  e eiit.     Ill  iiiiv  ease  tile  aiialvses  were 

1-  to  waiTaiit    aetual  biitiiiiii;  te.-ls.  ai'i.l  so  lidll 
roek  anil    lull  |,ouii.|s  eaeli  i.f  tlie  mini  ami  tin. 

i?i?>'V-i'lumi'^In\^?,"L,4iit-li  VllllVv'le,t'itlL•l'l'l...|■a'- 
l'a,  Tliiee  .~e|iiiiate  Imniiiii;.  uere  tiiaile  ami  the 
1   Kelow. 

ii;  Ihe  niixiiiie  was  eoral  roek  aii.l  elav.  in  the 
l^olile  loir,  uhilr  llie  tliinl  liiiniine.  niiule  some 
■  lii-^i  iwo,  Has  of  equal  [larts  of  elaV  ami  tiiif 
.oral  a.,  a  liaH'. 
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BURNING  TESTS   OP  CEME.ST   MATERIALS   FROM    PANAMA. 
[Made  at  the  Lehigh  VaUoy  testing  laboratory.] 

Chaiiical  anali^us. 
FIRST  Bl'RNINO.. 


Raw  material.       Calculateil. 


\s  analysed. 


^.V?^'   Clay.l.     Mix.     CUnker.'    Mix.     Oinkor. 


2.S. 

0.89 

36 

32 

52.62 

49.91 

10.0i'> 

15. 4S 

6.98 

2.27 

21.5ii 
4.58 
6.79 

13. 95 

i.r 

SiO, 

FeK)i 

A1,0, 

CaO 

13. 7t) 
2.91 
4.31 

40.61 

.87 

13.93 

2.89 

4.25 

41. '22  i 

.89 

.63 

21.08 
4.64 
6.73 

63.00 

MgO 

!        .38 

1.69 

sSS,....: ' . 

1.06 

Loss  on  ignition 

43.50 

1 

12.92 

• 

SECO.ND  BUR.NlNl.. 


Raw  mat4»rial.  ;      ralculattMl. 


.Vs  analyuHl. 


^3*^J5|-    Tiiff.l.     MLx.     rilnker. 


SiOt.. 
FeiO,. 
A1,0,. 


0.89 
.36 
.32 

CaO 53.(52 

IfcO 38 

SO. 


W.93 
5.46 

15.i» 
4.02 
1.79 


14.75 
1.54 
3.91 

41.43 

.71 


22.  Ut 
2.:J9 
6.08 

64.43 
1.10 


Mix.   iriinker. 


14.39 

22.83 

1.80 

2.87 

3.93 

6.32 

42.12 

64.32 

.84 

1.58 

.41 

.34 

Loss  on  ignition 43. 50  ;     10. 44 


THIRD  BURNING. 


SiOt.. 
Fe,0,. 
AltO,. 
CaO.. 
MgO. 


Raw  materl 

Conil, 

Clay.  6. 

0.89 

.36 

.32 

52.62 

.38 

49.91 

10.06 

15.48 

6.98 

2.27 

Calculated. 


Tuff,  6. 

Mix. 

14.19 

Clinker. 
22.42 

Mix. 

14.53 

60.93 

5.46 

2.16 

3.41 

2.30 

15.86 

4.06 

6.41 

4.09 

4.02 

41.13 

64.97 

41.21 

1.79 

.78 

1.23 

.85 

As  analysed. 


Clinker. 


22.76 
3.67 
0.42 

0»4.57 
t    1.58 


Sfwcijic  ifrarity. 

Coral-clay  cement 3.28 

Coral-tuff  cement * '. 3.20 

Coral-clay-tuff  cement 3. 17 

Fiyienesa. 


Si«»ve^ 


Coral-clay  ct»ment 

Coral-tulT  cement 

Coral-clay-tuff  cement , 


No.  60. 

No.  100. 

Per  cent. 

Pfr  cent. 

100 

98 

100 

99 

100 

95 

No.  200. 


Per  cent. 
90.3 
03.3 
88.6 


SOUNDNESS. 


All  the  pats  for  each  cement  were  reported  sound  and  hard  on  the 
completion  of  the  tests,  but  after  a  month  or  six  weeks  some  became 
detached  from  the  glass.  The  pats  were  made  from  freshly  burned 
clinker,  ground  as  soon  as  cold,  and  without  the  addition  or  plaster. 
A  very  good  showing  for  a  laboratory  test. 


] 
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Stlling  time.                                                     ^^^H 
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1    It 

*.  «. 

Tmtilr  Htrmgth  of  hHiivrttft. 

|r-m.u.Ul»r«iuan,(OBi..i 

CORAL  AMD  C1,AV. 

Mwt.                                etaDd>ki4nn<t.atoI. 

Uhonn.     7Ct.T*-  Ixinjt.'^nionlba.    T<la;a.     Sdiiji. 

Smontl... 

J 

»1               «7U               OM 

ii 

m 

2ge 

XT 

*;;:..   :::::.. ;::::,.: ;:: 

v& 

^   -1  - 

m 

>  Brokm  M  11  Uaiin. 

OanEii«U*r--i»M,mnri>nt:und.IlpBToeiit;3ptfSMtpliiM«f<drMWBdilail. 

38  days.   Snuintlia. 


Alllioii!:ii  llicri'  ,iri'  r(>rtniii  i]il!"rri'ni'rs  in  llio  cliCTTiLrfil  composition 
of  llir  U^n  UifHl-  of  arLNlliKTutts  iiiiitfriiils.  llii-  ivsults  <.f  tlic  lesls  an- 
rrniiirUiihis  uiiifonii,  an^l  niii;lil  wiM  hav<>  hccii  of  ihiv.- scimnilc  biirii- 
in-^  „f  ili<:  >:un-  iii.HiTiaN.  iin.i  ;ill  tliivr  an-  mitiivlv  sati>.farl..rv. 

Tlu-  v|i-l.ilv  |nvv,.r  MTvinrih  of  ih,-  i-livoliliM-on-r.-oiiu'iit  is  .lotil.t- 
1.-;si!mc  Ki  Ihi'  tiri.TLTiiiJiii-<ir  lliisclinWr;  if  L'n.un.i  in  milv  ',14  iht 
<-rn\  or-  •>:,  ]»-r  .■-iil  .<n  a  HlO-nvsh  mcv,..  Hi,-  -;livn-lli  woiil.l  pn.l>ai>lv 
I).;  ]<H\  [".uikIs  liit:li,Tul  scvni  ntul  (wcrily-.'i^lit  .lays,  Tlic  liiifiio^ 
of  l}u-  lliird  burning  is  lu'urer  tlio  uverugf  fomnicmul  standard. 
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In  general  the  strength  of  the  cement  can  be  regulated  at  will  by 
varying  the  composition  of  the  raw  mix  and  the  degree  of  hardness  in 
burning.  Burned  in  a  rotary  kiln  on  a  commercial  scale,  cement  of 
the  composition  of  the  trial  burnings  would  undoubtedly  develop  a 
strength  of  800  pounds  at  seven  days.  The  alumina  is  not  so  high  as 
to  preclude  the  possibiHty  of  burning  a  lower  limed  mixture  if  desired. 

Without  the  addition  of  plaster  the  setting  time  of  the  rhy olite-coral 
cement  is  too  quick,  but  this  is  also  a  matter  that  can  be  readily  cor- 
rected in  arranging  the  mix  and  burning. 

Considering  the  reports  as  a  whole,  it  may  be  said  that  the  materials 
tested  are  suitable  for  the  manufacture  of  the  highest  grade  of  Port- 
land cement  and,  according  to  the  manager  of  the  testing  laboratory, 
make  a  better  showing  than  the  average  standard  brands  from  tfie 
Lehigh  district  tested  at  the  same  laboratory". 

PHYSICAL  CHARACTER   OF  TUB    RAW    MATBRIAIjS. 

Coral. — The  coral  rock  is  of  very  moderate  hardness  and  may  be 
easily  obtained  either  by  dredging  or  surface  excavaticm  of  reefs  bor- 
dering the  coast.  It  may  l>e  cnished  with  little  difficulty  and  would 
require  no  drying. 

clay. — The  clay  or  mud  from  the  Chagres  or  the  French  canal  may 
be  easily  and  cheaply  dredged.  Its  uniformity  of  composition  is 
undoubted,  and  the  only  serious  expense  connected  with  the  use  of 
this  material  would  be  in  the  drying.  It  is  possible  that  a  wet  process 
might  be  found,  in  this  case,  more  economical  than  the  generally  used 
dry  process. 

Tuff. — The  rhyolite  tuff  is  soft  and  easily-  quarried  and  crushed. 
Its  location  near  the  Panama  Railroad  is  an  advantage  in  the  matter 
of  shipment,  but  the  distance  (about  20  miles)  from  the  point  where 
the  coral  could  be  profitably  delivered  would  be  the  most  serious  objec- 
tion to  the  use  of  this  material. 

AMOUNT   OP   RAW    MATERIAL   AVAILABLE. 

Taking  5,000,000  barrels  as  the  total  amount  required,  this  would 
call  for  about  1,500,000  tons  of  raw  materials,  oi  wliich  1,125,000 
tons  would  be  of  the  coral  and  the  remaining  375,000  tons  of  the 
clay  or  its  equivalent — that  is,  coral  rock  would  have  to  be  ex- 
cavated to  a  depth  of  1  yard  over  an  area  a  little  less  than  one-half 
of  a  square  mile,  considenng  1  cubic  yard  of  coral  in  place  as  weighing 
1  ton,  which  is  a  generous  estimate.  A  very  large  part  of  the  requirea 
amount  of  coral  could  be  obtained  from  the  beach  at  Colon  by  surface 
excavation. 

In  round  numbers,  the  375,000  tons  of  clay  would  represent  the 
excavation  of  as  many  cubic  yards  bv  dredging  to  a  depth  of  6  feet 
over  an  area  100  fe^t  wide  and  3i  miles  long.  Mud  from  the  canal, 
Chagres,  or  diversions  at  any  point  below  Gatun,  would  be  available 
for  this  purpose,  and  in  amounts  far  in  excess  of  those  required  for 
5,000,000  barrels  of  cement . 

The  weight  of  the  rhyolite  tuff  is  something  over  1  ton  to  the  cubic 
yard,  but  considering,  for  simplicity  in  calculation,  that  this  is  the 
equivalent  weight,  375,000  cubic  yards  would  be  reouired.  Half  as 
much  again  of  this  material  is  in  sight  at  the  west  ena  of  the  railroad 
bridge  crossing  the  Chagres  at  San  Pablo,  and  probably  four  or  five 
times  this  amount  is  available  as  a  conservative  estimate. 
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Speakiiig  generally,  it  may  be  said  that  the  amouiit  of  coral  is  far 
beyond  that  required  for  twice  the  number  of  barrels  of  cement- 
e5tmia<ed  upon,  while  the  »ame  is  equally  true  of   the   clay  anil^ 

rbyolite  tuff. 

With  so  little  diiference  in  the  chemical  comjxjsition  and  physical 
properties  of  the  three  kinds  of  cement  made  from  the  clay,  or  rh^olilA 
tuff,  or  combination  of  both,  with  the  coral  as  a  base,  tlie  decidiiie 
factor  in  determining  the  kind  of  material  to  be  used  is  the  cost  ot 
the  raw  materials.  In  tliis  there  would  appear  to  be  a  decided 
advantage  in  favor  of  the  mud  or  clay  from  the  Chapres  or  canal. 
This  may  be  obtained  entirely  by  dredging  and  transported  by  water 
directly  to  the  mill,  which  woUld  be  most  favorably  located  at  some 
point  midway  between  Oatun  and  Colon.  As  has  been  said,  th» 
principal  objection  to  the  use  of  the  clay  would  be  the  necessity  of 
drying  before  burning.  By  the  accumulation  of  large  stock  reserves, 
most  of  this  drying  cxjuld  take  place  in  air,  if  protected  from  rain,  and 
the  cost  would  be  considerably  reduced. 

Although  the  rbyolite  tufif  would  n()t  have  to  bo  dried  before 
grinding,  the  cost  of  transportation  from  San  Pablo  to  the  mill  would 
be  excessive. 

Tliree  kinds  of  fuel  may  be  used  in  operating  the  mill  aud  in  the 
kilns — coal  from  the  Unitwi  States,  oil,  or  local  lignites.    The  relative 

cdst  nf  oil  nnd  ciiil  i«  uhnut  tlie  siiinc  iit  tlie  prices  now  prevailing  on 
Ihe  NtliLUUs-thtit  i-^,  ^4.-iO  a  Um  for  coal  iind  SO  cent,'i  a  barrel  for 
oil.  I(  is  believed,  however,  that  the  fuel  value  of  the  oil  would  be 
greater  iind  its  ellieieiirv  could  be  increased  above  that  of  the  coal. 
As  nicTitioEii'd  liilcr,  llie  reported  deposits  of  lignite  occurring  in  the 
vicinity  of  Talicniilla  might  be  considered  in  the  manufacture  of 
ccTiicni.  Fuel  of  tliis  lyjie  is  of  low  grade  and  used  directly  would 
lie  (if  litili'  value,  but  the  high  pereenlnge  of  volatile  matter  present 
ill  llie  lignite  loulil  be  taken  advanlajrc  <>i  by  means  of  the  gas  pro- 
iluier  an<l  \iscil  lintiL  iti  llie  kilns  and  tor  power. 


Tin-  climaled  ro-t  iier  l.aircl  of  finished  <'eme!it  is  us  follows: 


on  the  following  unit  r<M<: 


aviiii:  a  niiniinuKi  capacilv  of  l.OIHt.OUO  barrels  a  vcar 
or  u\elvc  I  H)-foot  rotarv' kilns,  anil  would  cost  at)out 
'I'lic  ill-Ill  of  .i'.t  rents  for  plant  and  interest  in  the  cost 
ould  al)<urb  llie  plant  and  |)ny  interest  at  (i  per  cent,  in 


f 
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One  of  the  largest  costs  for  tabor  in  a  commercial  plant  in  this 
country  is  for  packing  the  cement,  and  this  could  be  eliminated  on 
the  Ist^mius. 

All  these  costs  are,  in  my  opinion,  maximum  ones  and  might  be 
considerably  reduced  in  practi<'e. 

If  oil  were  used  in  place  of  coal,  taking  into  account  the  added 
efficiency,  the  price  for  fuel  could  undoubtedly  be  reduced  to  50  cents 
a  barrel.  A  serious  objection  to  the  use  of  oil.  however,  would  be 
the  dependence  upon  one  kind  of  fuel,  p<issibly  from  oqe  source,  and 
the  consequent  difficulty  of  controlling  prices  and  insuring  a  constant 
supplj'. 

The  use  of  gas  derived  from  lignit*  would  probably  reduce  the 
cost  still  furtlier  if  an  abundance  of  this  material  of  good  quality 
could  be  obtained  on  the  Isthmus.  It  is  unlikely  that  a  sufficient 
quantity  of  this  fuel  exists  at  points  convenient  for  mining  to  justify 
tne  installation  of  a  gas-producing  plant,  so  that  should  the  manu- 
facture of  cement  be  undertaken  coal  from  the  United  States  would 
probably  be  the  Ijest  fuel  to  use. 


The  extreme  himiidity  existing'at  all  times  of  the  year,  and  espe- 
cially in  the  rainy  season,  would  probably  have  no  harmfid  effect  on 
the  finished  cement.  If  anything,  the  humidity  would  be  an  advan- 
tage in  hastening  the  process  of  aging,  which,  as  it  is  now  imderstood, 
consists  merely  in  the  slaking  of  the  free  lime  that  is  present  in  the 
cement  immediately  after  burning. 


In  conclusion  it  may  be  said  with  confidence  that  Portland  cement 
equal  to  the  best  grades  manufactured  in  the  United  States  or  Europe 
may  be  made  on  the  Isthmus  and  at  a  cost  not  greater  than  $1,34  a 
barrel,  and  probably  less. 

LIGNITE. 

Thin  seams  of  lignite  are  no't  uncommon  in  the  claj-s  and  shales  of 
the  Culebra  beds  exposed  in  the  cut  between  Empire  and  Gold  Hill. 
Traces  of  lignite  have  also  been  found  at  a  number  of  other  places  on 
the  Isthmus.  Coal  mines  were  referred  to  in  the  Lull  report  of  1879 
as  occurring  in  the  Rio  Indio  drainage  west  of  the  present  Canal  Zone, 
the  deposits  being  reached  from  Puerto  Condido  on  the  Atlantic  side 
or  from  Chorreraon  the  Pacific.  E^cn  if  this  coal  exists  as  reported, 
the  cost  of  mining  and  transportation  would  be  so  high  as  to  prohibit 
its  use. 

At  the  i-e^uest  of  the  chief  engineer  I  examined  properties  in  the 
vicinity  of  Tal)emilla  said  to  contain  large  deposits  of  coal.  At  the 
time  of  the  examination,  in  August,  1906,  the  test  pits  that  had  been 
sunk  in  prospecting  for  the  coal  were  completely  filled  with  water  or 
earth,  so  that  there  was  no  means  of  discoverin{^  the  character  of  the 
reported  deposit.  The  small  amount  of  matenal  remaining  at  the 
sides  of  the  pits  indicated  that  the  so-called  coal  was  in  reality  a  low 
to  medium  grade  lignite, 

A  report  made  by  a  French  engineer  stated  that  the  material  was 
of  excellent  quahty  and  occurred  in  a  seam  3  meters,  or  about  10 
feet,  thick,  which  underlies  a  thinner  seam  of  coal  of  inferior  grade. 
Approximately  1,000,000  tons  were  reported  as  availa-bU. 
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In  my  opinion  it  is  oxtrt'uii'ly  improbable  tliat  any  dppasit  of  sitrh 
maf!:nitiKie  exists  at  this  locality.  It  is  unlikely,  abo,  that  tlip  ]i^it« 
if  mined  would  prove  to  be  satisfactory  n-s  a  fuel,  and  oombiiiiiig 
costs  and  efficiency  there  would  be  littfe  or  no  advaula^>  in  using 
thiisp  lignites  instead  of  good  coal  from  the  United  States. 

There  is  s  possibility  that  fuel  of  tlii;«  cliariictcr  iiiij:;ht  he  valuable 
for  gas-producing  purposes  in  the  niatiufacture  of  cement  as  already 
pointed  out. 

In  my  report  to  the  chief  engineer  of  August.  1S06,  I  stateil  that 
in  my  opinion  it  was  desiratile  to  have  some  prospecting  done  by 
means  or  drills  in  the  vicinity  of  these  reported  deposits,  m  order  l^j 
obtain  some  reliable  information  as  to  their  extent  ami  quality.  As 
a  part  at  least  of  the  so-called  coal  lands  will  be  submei^J  ay  the 
Gatun  Lake  it  would  be  well  to  have  some  data  upon  whicli  to  imaa 
the  value  of  such  lands  in  case  of  condemnation. 

The  test  pits  referred  to  are  located  on  the  hunks  of  a  small  xtn-ain, 
the  Kio  Negro,  entering  the  llio  Frijoles  from  the  northeast.  The 
loeality  is  reached  by  a  road  or  trail,  and  is  about  l\  miles  northeast 
of  Tabemillft,  near  a  large  ranch. 

In  making  the  borings  all  the  core  should  Im?  saved,  am!  samples  of 
the  coal  cirlifriiitc  shouKl  be  sent  to  the  Geological  Survev  for  analysis, 
togotlHT  with  llir  coiiiplrt.-  boriog  rworda. 

Sliniild  I'uid  )»<  fnutiil  lis  n-|H,rled  in  the  vi<^initv  of  the  old  t«st  pits, 
furllicr  pnispiTlin';  slioiihl  iie  curried  on  by  drillint;  in  order  to  dis- 
cover Ihe  extent  of  the  deposit. — that  is,  lines  should  be  nui  at  right 
angli's  to  cine  another  from  the  first  test  hole  as  a  center,  and  borings 
made  on  these  lines  at  intervals  of  from  100  to  200  feel  for  distances 
of  at  leas^l  1,000  feet  in  each  direction  from  Ihe  center. 

GENKRAL   SUMMARY. 

Fjritrcit'nm  in  CiihJiru  Ciif. — No  diftieulties  are  to  be  anticipated  in 
eonliiinin;;  llie  excavation  In  tlie  Cuh'bra  region  except  at  Contract- 
.)r<  Hill,  where  it  is  ]nis-,ible,  but  nc.t  probable,  tluit  bindslides  may 
talci'  |iIiKi'  when  Inwcr  levels  arc  rcaclicii.  Should  this  <langer present 
itself,  it  iiiav  be  overcome  bv  ii  reduction  in  the  angle  of  slope. 

,v;/-.s'  /;,/■  (hnn.^-  ami  hck.s. '-  The  rocks  at  ail  i><)inls  where  locks  are 
to  be  constructed  an-  linn  and  liani  and  will  noike  excellent  founda- 
tions fur  the  Inck  walls. 

The  nuiterials  iiii<lcrlying  the  sites  selected  for  the  variou.s  ilanis 
will  be  competent  ti>  snpp<)rt  the  dams  and  will  be  )n)pe^^"io^ls  to 
water. 
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The  following  statement  shows  the  immigration  and  emigration,  bv 
months,  during  the  fiscal  year,  at  the  port  of  Colon,  through  which 
port  practically  the  entire  flow  of  labor  for  the  canal  comes  and  goes: 


Months. 


Iminr- 
grstion. 


Emigra- 
tion. 


July 2,51« 

August j  \,m) 

September ;  1,787 

October 2,454 

November I  2.262 

December i  1.750 

January |  2,953 


1.250 
1,358 
1,366 
1.816 
1.779 
2.135 
1,307 


Months. 


Immi- 
gration. 


February. . 

March 

April 

May 

Juno 

Total 


2,574 
.2.464 
2,295 
2.348 
2.771 


Emigra- 
tion. 


1,392 
1,814 
2,128 
2,558 
1.987 


28.024 


20,890 


Making  a  total  of  7.134  in  favor  of  immigration  during  the  entire  fiscal  year.  This  inoUidos  both  cabin 
and  steerage,  with  the  latter  largeJy  in  preponderance.  The  figures  given  do  not  include  the  contract 
laborers  brought  to  the  Isthmu.s  at  the  expense  of  the  Commission. 

During  the  fiscal  year  the  Department  has  recommended  the  con- 
struction of  the  following  buildings: 


Dormitories 13 

Kitchens ."  36 

Laundry  buildings 4 

Mess  halls 4 

Cooking  sheds 65 

Bunk  houses 20 

Colored  married  quarters 10 

Grallego  messes It) 

Office  buildings 2 

Hotel-help's  quarters 1 

Dispensary  buildings 2 

Storerooms 4 

Commissary-help's  quarters 1 

Commissaries 6 

Hotels 3 

Boiler  sheds I 


Assembly  hall  and  church 1 

Bath  house 1 

Rauffe  closet ^ 1 

Sheds  for  ice 2 

Stable 1 

Type  5 37 

Type? 10 

Types 7 

Type8-A 1 

Typo  10 2 

Type  14 76 

Type  15 41 

Type  16 ; 7 

Type  17 46 

Type  18 15 

Type  19 3 


Bvildings  for  all  purposes  in  vsc  June  JO,  1907, 

Houses  for  skilled  marrie<i  employees 537 

Hous(»8  for  skilled  l)achelor  employees 223 

Houses  for  imskilled  marric^l  employee* 329 

Houses  for  unskilled  bachelor  employees 528 

Hotels 16 

Mess  halls 19 

Kitchens 55 

MiscellancH)us  (offices,  storehouses,  clubhouses,  bath  houses,  etc.) 501 

Total ; 2, 208 


SUBSISTENCE. 


Our  operations  for  the  past  fiscal  year  show  a  gain  of  $12,971.54  on 
hotels  and  a  gain  of  $59,385.44  on  kitchens.  A  profit  was  shown 
each  month  on  the  operation  of  both  hotels  and  kitchens,  with  the 
exception  of  June,  in  which  month  a  loss  of  $3,755.32  was  experienced 
on  the  hotels.  This  gives  a  total  net  income  for  the  year  of  $72,356.98. 
From  this  should  be  deducted  $7,487.66,  loss  on  the  Wasnington 
Hotel  and  Hotel  Tivoli,  leaving  an  apparent  gain  for  the  year  of 
$64,869.32. 
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The  profits  of  the  subsistence  department  are  not  as  lat^e  as  thev  I 
appear.     The  amount  allowed  for  depreciation  of  plant  is  too  small,  I 
ana  there  are  various  other  items  which  have  not  been  considered.  1 
The  profits,  however,  have  beeu  sufficient  to  pay  for  all  the  equip- 
ment bought,  exclusive  of  buildings  and  fixturee.  ' 

On  June  30,  1907,  we  were  operating  16  hotels  for  furnishing  meals 
to  American  white  employees,  IS  messes  for  Kuropeans,  and  23 
kitchens  for  natives  of  the  West  Indies.  We  serve  appniximately 
1 ,000,000  meals  per  month.  , 

Statements  following  show  operations  of  hotels  and  lutchons  Itjjl  J 
months: 

MOTELe. 


n,»»  10  «», 


v..^... 

incw. 

N..,g.n. 

»•■  3211  10 

I;B71  92 

II   llVSi 

■'"■■-■>-^' 

Xn.,-ai.74 

,V.,ivV4, 
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COST. 


Month. 


July 

August 

September. 
October. . . 
November. 
December. . 
January... 
February.. 

March 

April 

May 

June 


Total. 


Admin- 
istra- 
tion. 


II, 
1. 
1. 
1, 
1. 
1. 

1, 
2, 
2, 
2, 
2. 
2. 


350.00 
(i83.34 
()83.»4 
083.34 
083.34 
683.34 
91&67 
166.67 
16&67 
166.67 
166.67 
166.67 


agents. 


11,600.00 
1,650.00 
1,679.17 
1,650.00 
1,650.00 
1,650.00 
1,650.00 
1,650.00 
1.650.00 
1,650.00 
1,650.00 
1,650.00 


Clerks. 


96,230.02 
6,879.31 
6, 610. 96 
6,704.09 
7,094.11 
8,207.45 
7,562.40 
7,972.16 
8,548.75 
8.242.15 
9,921.38 
9,694.34 


Foremen 
Janitors. 


$8,081.35 
8.707.28 
9.962.16 
12,881.76 
14.052.69 
15.223.22 
15,806.96 
15,885.37 
16,332.20 
17,16&99 
18,630.72 
21.809.50 


Subsistence. 


Stewards' 
clerks. 


Cooks. 


•929.82 
1.003.93 
1,788.23 
2,2G&.63 

M,  00O.d4 

2,783.49 
4,779.19 
5,134.62 
5.543.86 
6,893.72 
6,277.24 
6,282.21 


46,250.48 


SI.  102. 90 
1,201.33 
1, 437. 15 
1,393.36 
1,694.45 
2,060. 74 
3,609.08 
5,313.99 
5,151.76 
6,945.12 
5,003.48 
5,653.25 


40,38&61 


Waiters' 
helpers. 


$2,668.92 
2,708.07 
2.79153 
3,156.64 

5,188.08 

8,393.38 

9,497.20 

10,434.33 

8,86&92 

10,680.72 

10, 65a  .18 


78,617.60 


Total. 


$21,963.01 
23, 833. '26 
25.091.58 
29.534.82 
32,332.46 
36.796.32 
43,717.68 
47. 57a  01 
49,827.57 
51.329.57 
54,860.21 
57,906.44 


474,752.93 


Total  subsistence,  $165,254.50.  The  subsistence  item  of  $165,254.50  is  included  in  the  expense  of  oper- 
ation of  hotels  and  kitchens.  The  net  cost  of  operation  of  the  department  of  labor,  quarters,  and  sub- 
sistence for  the  x>eriod  is,  therefore,  $309,4U6.34. 

Respectfully  submitted. 

Jackson  Smith, 

Maridger, 
Col.  Geo.  W.  Gtoetiials, 

Chairman  and  Chief  Euffineery  Cvlebra, 


APPENBIX  G. 

REPORT   OF   THE    HEAD   OF   THE   DEPAETMENT   OF   CIVIL 
ADHINISTBATION, 


Ancon,  September  10,  1907. 
Sir:  I  have  the  lioiior  to  inclose  herewith  annual  report  of  thai 
department  of  civil  admitiistral ion  for  the  twelve  months  ended  Junol 
30,  1907. 

Verv'  respectfully, 

Jo.  C.  S.  Blackbukn, 
Head  of  Jh/iartment  of  Civil  Adminvitration. 

Tlie  CuAiRMA>%  IktuhiaK  Canal  Coumishion, 

CSiUhra. 


Isthmian  Canal  Commission, 
Department  or  Civil  Administhation, 

Ancon,  Aiigu«t  SS,  IMT. 
Sir:  I  have  the  honor  to  submit  the  foliowine  report  of  the  depart^  J 
iTiPiir  iif  civil  administration  of  the  Isthmian  Canal  Couiiuission  for 
the  iwTimi  from  October  I,  1906,  to  June  30,  1907. 

'['(lis  ilcpurtiiipiit  was  lirst  ()rj;niiize4  l>v  the  Canal  Commission  in 
Sc|.tcnilii'r,  l!l(l-l.  iis  "ihc  ^jovciiiiiicnt  of  tlio  Ciiiiiil  Zone."  Its  func- 
(imis  wcic  111  cxcri'lsc  the  judicial  and  oxociilive  ri;r!its  of  fjovernnient 
ill  tlic  Ciiiiiil  Ziiiio  arijoircil  by  (lie  rnilcii  States  under  the  treaty 

.\lllioih_'li  the  (iopartniciit  iias  iindnrironc  sovoriil  changes  since  its 
'iriu'injil  ■>c^;iTii/.ii(inii,  ii  sfill  roiiiiiins  in  fact  what  it  was  then  in  name. 
Tlu'  ciiforccui.'ol  ..f  li,M.  llic  niaiiitcTianre  of  order,  and  "the  protec- 
linii  nf  the  inliabiliiiifs  cif  ill.-  Zmic  in  llicir  persons  and  property  and 
in   their   [irlvalc   rights  and    rohitiuos''    arc  still    its  <!uties.      It    is  a 

.IciiarfiiM'iit  nf  ihc  Canal  Coniiuissioii  c ■dinate  with  other  <iepart- 

(ii-iii.-„i,d  rnM|,..,alinL'"illi  tlirin  fm- tli.' .,rcnin|.lishinent  of  the  work 
ill.'  I'liiled  Siah'shasniidciiakcii  line.  iSiit  it  will  n.nlione  to  exist 
and  I.,  dischap.'i-  il^  dnlics  lori^^  aflcr  the  .anal  is  an  acc.mipiishcd 
I'a.t.      A--  il  \\a-.  iiccr^-arv  hcforo  the  wnrk  of  cimstniction  wn.s  hcirnn 

rhat  there  si Id  be  cMalilishe.l  a  L'ov-eniiiient  in  the  7...ne,  so  will  it 

lie  neee-sniv  that  thai  -overniiieiil  shall  exisi  after  the  work  of  cm- 
>lnirriMii  ,-;  rninpleied.  It  is  .mlv  liv  rern-ni/in-  the  fact  that  we 
:,>;■  lailldin-  li.Tr  a  L-verinneiit  \--v  I'dl  time,  and,  as  the  Presi.lent 
>:,u]  il)  hi.  leiier ..( i„Mniciinns  „f  Mi,v  U.  I'.mU,  hiiildin-  it  npon  j.rin- 
ci|il,.,  ■■  whicli  have  been  made  ibe  ba^is  nf  niir  exis(..i,.-e  as  a  nation," 
(b.'ii  «e  CHI  lin|)e  In  nuikc  thai  ,u'"\  enuiieiil  <.ne  that  will  coniiiuind 
tlie  c.aiiidenie  and  ie-~|ieet  not  only  nf  onr  '<\\u  people,  hnt  also  of  the 
World  al  lur,L'e. 
Ml 
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The  last  report  of  the  governor  of  the  Canal  Zone  was  submittet! 
October  1,  1906,  and  in  it  the  work  of  the  department  was  brought 
up  to  September  30,  1906.  Governor  Magoon  left  the  Isthmus  Sep- 
tember 25,  1906,  and  the  duties  of  the  head  of  the  department  of 
government  and  sanitation,  as  the  department  was  tlien  known, 
were  performed  by  the  executive  secretary  from  that  time  until 
November  17.  The  Executive  order  of  that  date  divided  the  Com- 
mission into  seven  departments,  with  the  genera)  counsel  at  the  head 
of  one  and  provided: 

The  general  counsel  ehall  have  charge  of  (1)  all  1™.!  mailers  pertaining  lo  IheCom- 
miaeion,  whether  in  the  Uniteti  States  or  on  the  latnintis  ot  Panama;  (2)  tho  adminis- 
tration lit  civil  government  within  the  Canal  Zone,  and  shall  exercise,  through  a  local 
adminiatratiir,  the  authority  heretofore  vpeted  in  the  governor  of  the  Canal  Zone. 

The  general  comiael  returned  to  the  United  States  November  25, 
leaving  the  executive  secretary  in  charge  of  the  Zone  government, 
under  an  order  issued  by  authority  of  the  Commission. 
.  On  April  2  the  Secretary  of  War,  by  direction  of  the  President, 
issifed  an  ortler  vesting  the  authority  of  tlie  governor  or  chief  execu- 
tive of  the  Canal  Zone  in  the  chairman  of  the  Commission.  The 
chairman  exercised  that  authority  until  May  9,  when  the  under- 
signed, a  member  of  the  Canal  Commission,  was  placed  in  char^  of 
the  Zone  government  as  "head  of  the  department  of  civil  adminis- 
tration," under  an  order  issued  hy  the  chairman  of  the  Commission, 

By  the  order  of  November  17,  1908,  the  health  department  was 
separated  and  made  independent. 

The  department  as  now  organized  includes  the  executive  office, 
the  courts  of  the  Canal  Zone,  the  office  of  the  prosecuting  attorney, 
the  divisions  of  revenues,  posts,  customs,  lands,  administration  of 
estates,  police,  education,  fire  protection,  and  pubUc  works.  The 
head  of  tne  department  also  represents  the  Commission  in  its  relations 
with  Panama  and  with  foreign  consuls  accredited  to  Panama  whose 
jurisdiction  extends  to  the  Canal  Zone. 

LEGISLATION    FOB  THE    ZONE. 

The  act  of  Congress  approved  April  2S,  1904,  provided  that  until 
the  expiration  of  the  I'lftv-eighth  Congn-ss  all  the  military,  civil, 
and  judicial  powers,  as  well  as  the  power  to  make  all  ndes  and  regu- 
lations necessary  for  the  government  of  the  Canal  Zone,  and  all  the 
rights,  powers,  and  authority  granted  by  the  terms  of  the  treaty  to 
the  United  States,  should  be  vested  in  such  person  or  persons  and 
exercised  in  such  manner  as  the  President  should  direct.  By  a 
letter  of  May  9,  1904,  addressed  to  the  Secretary  of  War,  the  Presi- 
dent directed  that  these  powers  should  be  vested  in  and  exercised 
hy  the  Canal  Commission  until  the  close  of  the  Fifty-eighlh  Congress. 
In  the  exercise  of  them  the  Commission  enacted  various  laws  for  the 
government  of  the  Zone.  The  power  of  the  Commission,  however, 
to  legislate  for  tho  Zone  ceased  to  exist  on  March  4,  1906,  when  the 
Fifty-eighth  Congress  expired.  After  that  date  tho  authority  to  leg- 
islate for  the  Zone  reverted  to  the  President. 

In  the  exercise  of  this  authority  the  President,  and  by  his  direc- 
tion the  Secretary  of  War,  signed  during  the  year  several  important 
Executive  orders^  among  them  orders  abolishing  the  five  ^munici- 
palities and  creatmg  in  their  stead  administrative  di8tricts;'extend- 
S.  Doc.  55,  60-1 II 
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inp  tlie  United  States  patent,  trade-mark,  and  copyright  1»wb  to  tho 
Zono;  regulfttine  insuranco  companies;  providing  for  tho  registra- 
tion of  land  titlea  and  tlio  celebration  of  marriages;  amending  the 
penal  laws,  and  putting  in  force  a  new  code  of  civil  procedure. 

By  the  order  of  March  I'-i,  1907,  the  Commission  is  authorized  to 
enact,  with  the  approval  of  the  Secretary  of  War,  ordinances  relat- 
ing to  police,  sanitation,  and  taxation,  and  any  other  matters  there- 
tofore reflated  by  municipal  ordinances.  Under  this  authority  tlio 
Commission  has  enacted  ordinances  regulating  the  sale  of  liquor 
and  prescribing  certain  taxes  in  tho  Zone. 

Since  the  order  governing  insurance  companies  in  the  Canal  Zone 
became  effective  no  company  has  qualified  tor  business. 

Thp  rates  of  fire  insurance  in  the  Zone,  because  of  the  intlammable 
character  of  the  buildings,  have  been  very  high  in  the  past,  and  it  is 
reported  that  the  annual  fee  of  fSO  required  of  each  company,  in 
addition  to  the  tax  of  1 J  per  cent  on  its  pn^miiun  receipts,  constitutes 
a  burden  which  no  company  has  yet  fell,  able  to  carry  at  the  old  rated 
of  insurance.  It  is  desirable  to  encourage  both  lire  and  life  bisurance 
in  the  Zone,  and  it  is  believed  that  if  the  taxes  provided  for  by  that 
order  were  reduced  advantage  would  n-»ult  to  the  inhabitants  of  the 
Zone.  The  charucter  of  the  companies  doing  business  in  the  Zone 
would  be  assured  by  the  other  provisions  of  the  order. 

BELATIONS    Wmi    PANAMA. 

The  relations  bi^twcen  the  Commission  and  Panama  are,  and  have 
been  during  the  past  year,  verj'  satisfactory.  Many  important  ques- 
tions have  been  discussed,  and,  with  few  exceptions,  disposed  of 

satjsfiiclorily. 

liii'lili'i;!  r'diihitioji.i  in  Ctijon. — The  demand  for  buildings  at  Colon 
gjive  risfMbuiut:  the  venrlii  a  Icndcncv  to  ifiiioic  snniliirv  requirements 
ill  llic  (■..ii-lrurlinri  liii.i  lucalinii  of  lie w  l.uil<iinf,',s. 

The  cliii-f  stinitiLrv  nilWv  iHV|.iin-(l  ii  dnifl  nf  huiklinf:  regulations, 
wliicli,  i.ftiT  aisni-Hnii  an<l  aiui'iidinciit ,  \v,is  published  in  April  as  n 
ilecn-f  of  Ihc  P^■^i(!l■nl  .if  P.m.nuit.  Mitrkc.i  iLuprovement  in  the 
cl Hi ni <■(,■[■  uf  buihlin^s  iiihIci-  (-nusliiirli-.n  ill  Col.ui  has  rosullod  fnmi 
the  cnlorn-nieiil  of  llicsi'  n-iiuhitinns. 

Th<  (.i;;(rro,„,„;.«;„„.-Shurilv  after  ihcliiv  in  Piinaimi  in  Junuarv, 
lOnii  fwhi.'li  Wiis  Ix'llfved  bv  Tiriin\-  people  iif  the  citv  to  have  bei^n 
ciMisi'd  l.v  llie  fiinii-;Ui<iu  wlwlv  uf 'ibe  liriiltli  deparlnienl),  ibe  ques- 
liori  nf  ll'ir  iiiilliiiril-,  of  ih,-  {■■.,\ui\  Ciiiiiiiiissinii  lo  i-(-iLiibur-se  propcrtv 
.nvnersnlinMillrnVl  1,-.-,  IV.Mii  it  «iis  submitted  to  llie  Cniiiptroller  of 
tbeTiv;iMin.     lie  ii.lvi-;e,|  (lie  ( ■<ijiiiiii~sinn  tliiil  it  luid  uol  nulhoriiv 

in  settle  iiiiil   p,l^    tile  ,h,i||,s.   hill    iulilililled   lliat    ibev  sllnul.l  he  Mlb- 

mitted   to  llie   inllit   eo .i-sinll   Ulnvi.led   I'.iJ'  I.V  tbeciiniil  trciltv. 

These  .■l;iliii^  iiiid  I  lie  valine  nf  j.rivate  liiuils  iii  the  Zone  in  the  ileigh- 
l,nrlin,„l    ,.|    I>:iii:Mii:i    :-e<|i,in<l    IVt    llie   Cnniliiis-iunV   iise    -riive   ris.'    I<i 

m  %ln\  ">Tl  iu-!'V!.Iir'\! 'Jms'  h"  s!'A'!i'ihlei'  iiiid  'Mllill'-.mi'lTv'lUa'i'i- 
rei)iese,il  ill-  I  lie  (."riii.'.l  .Slate>  ;iii.l  Messcs.  ('.  Aiuseiuctm  niid  S.  Lewis 

the   i{.>|il)l>lir,-rP;,Mi.llia. 

.\rt.T-e-.>l<iii-.,.Meiiiiiii^'.)vi'i- nearly  t wi.nmnt lis,  uiosf  .if  which  were 

.l.'Vnte.l  iMliikillL'lesliiiii.iiX.  I  lie  n.riililissii.iiers  w  ere  Ull.il)le  t  n  ,ij-n-e 
'il>.in  Iheviilae.ifanv.if  lliepr,i]iertv  tlie,|etennitiati<in..fwhieh  WHS 
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sutjmittoi]   to   them,  excopt   the  islands  in  Panama  Bay  and   the 
improvements  upon  them. 

The  American  members  of  the  joint  commission  made  to  the  Secre- 
tary of  War  a  report  of  the  proceedings  and  of  their  inability  to  agree 
witli  the  Panama  members,  who  made  a  similar  report  to  the' secretary 
of  foreign  affairs  of  Panama.  All  the  procee<lings,  including  the  tes- 
timony and  documentary  evidencej  were  reported  anti  preserved. 

It  appears  from  the  reports  submitted  by  tlie  American  and  Panama 
members  that  they  were  hopelessly  at  vananc*.  the  Panama  members 
voting  for  values  ranging  from  five  to  a  hundred  times  the  values  voted 
for  by  the  American  members. 

It  la  greatly  to  be  regretted  that  the  commission  was  unable  to 
reach  a  conclusion.  Under  the  terms  of  the  treaty,  the  United  States 
is  occupying  most  of  the  properties,  the  value  of  which  was  submitted 
to  the  joint  commission,  and  the  Canal  Coumiission's  work  is,  there- 
fore, not  interfered  with  by  the  delay.  But  the  owners  of  the  prop- 
erties, some  of  which  have  been  occupied  ever  since  the  Comnussion 
entered  up<m  its  work  on  the  Isthmus,  are  entitled  to  have  tlie  values 
determined  and  pavnuent  made  as  early  as  that  can  be  done.  Justice 
to  them  requires  tnat  an  early  effort  should  be  made  to  agree  with 
Panama  upon  an  umpire,  as  provided  for  by  the  treaty,  to  decide  the 
value  of  the  property,  upon  the  evidence  taken  by  the  jomt  eiimniission. 

The  Pacific  Mail  Steamship  Company  <'1aims  title  to  an  undivided 
one-half  interest  in  the  islands  of  Naos,  Culebra,  and  Flamenco,  in 
Panama  Bay.  The  value  of  tliia  interest  was  submitted  to  the  joint 
commission,  and  the  members  reached  a  unanimous  agreement  upon 
it.  They  also  agreed  upon  the  value  of  the  buildinea  belonging  to 
the  Pacific  Mail  Steamship  Company  on  the  island  of  Flamenco,  which 
were  desired  by  the  health  department  for  use  as  a  quarantine  station. 
Since  their  report  was  made,  however,  it  has  been  decided  not  to  use 
those  buildings,  but  to  constnict  new  buildings  on  the  island  of 
Culebra. 

As  to  the  claims  originating  from  the  Malambo  fire,  it  would  seem 
that  the  joint  commission's  authority  was  limited  to  an  ascertain- 
ment of  the  value  of  the  property  destroyed.  The  general  counsel 
of  the  Commission  and  the  secretary  of  government  and  foreign 
relations  of  Panama  sought  to  enlarge  the  powers  of  tbc  commission 
so  as  to  enable  it  to  ascertain  and  determine  whetlier  the  fire  was 
caused  by  the  neghgence  of  employees  of  the  Canal  Commission,  in 
carrying  out  the  necessary  work  of  fumigation,  as  is  evidenced  by  the 
correspondence  herein  inserted: 

Am-oN,  Aprils,  1907. 
Mr.  Sbcretabv:  In  view  of  your  cimtenlion  ihat  under  ihe  lnnn»  uf  the  trealy  llie 
joint  mmmisBion  is  Hiithorized  to  pass  upon  vaJues  only,  and  not  to  determine  ep<vific 
questiune  of  factor  luw.  I  now  propose tnst,  byaspcciBl  agrcenicnl,  wedtipulsrc  that 
Uie  joint  commiwion,  which  we  are  now  about  to  a»emble  to  piuw  upon,  among  of  h*rs, 
the  flaime  for  damages  allejtpd  \a  have  been  rstised  b^  our  sanitary  department  in  iho 
work  of  fumigation  in  tlio  city  of  Panama,  be  authorized  to  detprminD.  in  addition  \o 
the  question  of  value,  the  quention:  Whether  the  fire  in  (he  Malambo  diatrict  was 
caused  by  llie  negligtmcc  of  the  employees  of  the  lathmian  Canal  Ciinimission  in  car- 
rying out  the  necessary  work  of  funrigation. 

I  have  the  honor  to  remain,  very  respeclfully,  yours, 

Rkhapd  Reid  Booebs. 

His  Eicollency  Ricardo  AitiAS. 

Scerrtary  of  Gori-mnunt  oHil  Foreign  AffiUrs.  I'nnamn. 
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ITmnilnllOB.] 
SECHETABr   or   GoVERfiKBNT   AND    FoREIfIN    RELiTIONS, 

Defahtmejjt  of  Fore  kin  AvrAOiB, 

Panama,  April  9,  1907. 
Sib:  Inreply  to youreHteeiuedcomiuunicatioD,  dared  (heStli  iiul»nt.  willi reterencv 

to  ihe  joint  commisiiuD  ffhich  b  abniit  to  convene,  inconfurautynitb  Aiticlus  VImu] 
XV  of  the  canal  tn^aiy.  I  lake  pleatnire  in  inforniinK  yoii  tliai..  in  compliaoco  wiUh 
insLnictiona  Sniia  HisExfellenry  iho  Prtaidi-nt  iif  t!ie  Republic,  the  Natignal  Gov- 
ernment accepts  llie  prrjp-iBal  ciintained  in  mid  cijmuiuniialion.  which  is  timt  thi? 
joint  i-ommiflflion  wil!  iimst-ieiitiously  deciclr!,  aa  un  ndvieory  Uiard,  if.  in  tio  opiaii>n 
o(  its  membera,  Iho  MiUainb">  firi>  was  cau«wl  l>y  (Jib  neciigence  of  the  empluyee«  ol 
the  Biinilary  depurlinent,  while  can^'iiig  out  Ihc  work  of  fumigatiuu. 

With  sentifflenta  of  hi^h  conBidenIi(»ii,  I  am,  your  obedient  serv-aul, 

RlCAAIfCI   A  BIAS. 
Hon.   Rn-HABD    ReIU     RoOKttS, 

Gcnrral  Couiurl,  Hradoflhr.  Department  o/ ffowmnwil  of  the  Canal  Ztnt: 

Evidence  was  taken,  and  tlie  claims  wore  considered  hy  the  joint 
cominiseion,  which  reported  that,  being  unable  to  determine  the 
origin  and  cause  of  the  fire,  it  was  of  the  opinion  that  the  claima 
Rhould  be  compromised,  and  recommended  the  payment  by  the. 
United  States  to  the  claimants  of  amounts  ag^regatmg  154,037.  No 
acliuu  has  been  taken  to  ^ve  etfet^t  to  the  findings  of  the  conimisaion. 

VeiUral  and  Sf/uth  Ameiican  Teharapk  Company's  "All  Amtritnn" 
cablr.^ln  order  to  land  the  new  "All  American"  cable  in  the  C-anal 
Zone,  the  (Antral  and  South  American  Telegraph  (Vinipany  made 
ftpplicftliou  for  authority  to  bring  it  through  Manxanilio  Bay,  on  the 
east  of  Manzanillo  Island.  Under  the  provisions  of  the  provisional 
a^vement  of  delimitation  signed  by  General  Davis  and  representa- 
tives of  the  Panama  Government  Juno  15,  1904,  Colon  harbor  is 
described  as  "that  part  of  Liinon  Bay  h'ini;  north  of  a  line  drawn 
<!ue  west  from  the  Columbus  .statue  on  CVistonal  Point."  Limon  Bay 
was  understood  to  ]»•  the  bnv  soutli  of  a  line  drawn  from  the  llglit- 
liouso  nil  Maii/.,inil!„  Maud  to  Point  Toro. 

Wlicn  tlif  (jiif'Miuii  uf  layiiij;  tlie  cable  tbr(..U}jb  Munziinillo  Bay 
oinio  u]>  a  di'si-ii|)lii>Ti  of  the  boiLiidai'ics  of  Colon  Harbor  was  -sub- 
luiltcd  ti)  the  Pauania  Covcnnnciit,  ami  the  secretary  of  forci^i 
ad'aii-H  ol"  that  (iovci'tnuciif  afjirod  that  under  the  provisionalagive- 
mcnt  of  d('lii[iitalin[i  Colon  Harbor  is  l)ouiiilc<l  ou  the  south  }>v  a 
!iiic  drawn  due  west  Imrn  llii-  Crislubal  slaluc,  and  on  the  nortli'bv 
a  liLic  .InnMi  IronL  tin-  Colon  iifrlit-housc  lo  the  ii<,'lit.-liouse  on  Point 
'I'nro.  cMciilinjr  a  cliannc!  '.y.i'^'.  luetors  on  each  side  of  the  center  line 
of  tlic  CMiial  running'  t!in>ii-li  llic  harbor.  This  left  all  the  other  water 
MMToLuidinL'  Miin/.anillo  l.-<land.  cxlcndiu;:  to  tin-  :i-iuilc  limit  and 
iiicluilin-Man;^:.Milln  Bav,  Limlcr  the  jnri^dictinn  .if  the  Cnilcd  Stales. 

Autliorilv  «;!-.  tiuTciWi-c  mauled  lo  ihc  (cIc^Taph  corLipahv  to  land 
liic  rabh-  -.^-^  dc.iicd.  The  I'anama  (iov.Tiuncnl  rc<|Ucstcd" that  the 
authorilv  }•<■  ^u-^^,ru.\rA  -  iinlil  the  cid.lc  roMi|.anv  sliould  first  secure 
pcnuissi,Mi  linni  llial  (;..vcnuucul...ii  Ihc  u'loinids  (11  thai  the  waters 

..r  the  ('aril>bcau  Sra,  adjacciil    lo   the    l-lli ^.  .luUMc  the  ;i-[iitle 

liniil.  as  rdVrrc.l  l,.  in  llic  Uratw  llir.>ui;h  which  ihc  cable  iinist  pass 
in  -■nlcriuL'  Mau/aiiilln  [lav.  arc  under  t!ic  juiiMlirtion  of  Panama; 
ami  C.'t  llial  llu'  .Icliinilalinn  of  Coinn  Harl.or,  placiuir  .Man>^anillo 
Hav  un>!<T  liic  jiirisdici  i.>u  ..i  the  Tnil-'d  Slates,  is  oniv  provisi.mnl. 
aiul  a  pernunienl  delimilaliun  niav  |>laec  the  .able  wil'hin  liic  juri.s- 
dicliou  of  I'aiiuma.      As  ihe  waters  of  ihc  {'aribbcau  Sea  outside  the 
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3-mile  limit  constitute  the  high  seas,  the  United  States  could  take  no 
action  based  on  Panama's  claim  to  jurisdiction  over  them;  and 
the  rights  of  Panama  in  the  event  a  future  permanent  delimitation 
of  the  Zone  should  place  Manzanillo  Bay  in  Panama  could  he  adjusted 
at  that  time,  without,  in  the  meantime,  any  injury  to  Panama's 
interests,  the  landing  of  the  cable  was  permitted,  and  it  is  now  in 
operation. 

Transportation  of  Panama  prisoners  through  the  Canal  Zon^.^It  is 
necessary  for  the  Panama  Government,  in  transporting  prisoners 
between  Panama  and  Colon,  to  send  them  through  the  Canal  Zone, 
in  charge  of  police  officers.  It  has  been  the  practice  of  the  secretary 
of  foreign  anairs  of  Panama  to  notify  the  executive  office  in  each 
case  of  uie  necessity  of  sending  prisoners  through  the  Zone.  To  such 
notices  it  has  been  customary  to  reply  that  authority  is  granted  for 
the  police  of  Panama  to  transport  the  prisoners  through  the  Zone. 

Recently  the  secretary  of  foreign  alTairs  of  Panama  called  atten- 
tion to  the  wording  of  these  replies,  stating  that  the  Canal  Zone 
authorities  are  notified  of  the  transit  of  prisoners  of  the  Republic 
through  the  Zone  in  order  that  they  may  know  that  the  prisoners 
are  not  in  the  enjoyment  of  their  hberty,  and  may  render  asaistanco 
to  the  pohce  of  Panama  in  charge  of  the  prisoners  in  the  event  of 
necessity,  and  that  the  wording  of  these  replies,  if  continued,  might 
injure  the  rights  reserved  by  the  Republic  in  Article  VI  of  the  treaty. 

Assuming  that  the  secretary  referred  to  the  provision  of  Article  Vl, 
that  the  grants  contained  in  the  treaty  should  not  interfere  with  the 
riehta  of  way  over  the  public  roads  passing  through  the  Zone,  I 
advised  him  that  I  understood  that  this  provision  was  intended  to 
secure  unrestricted  passage  to  all  persons  over  the  public  roads  of  the 
Zone  where  such  pass^e  would  not  conflict  with  the  rights  granted 
to  the  United  States;  but  that  I  did  not  understand  that  it  was 
intended  to  reserve,  in  pohce  officers  of  Panama,  the  right  to  exercise 
their  functions  on  such  roads.  No  further  communication  on  the 
subject  has  been  received. 

Panama  street  raUvxiy.— In  April.  1905.  the  municipal  council  of 
Panama  advertised  for  bids  for  a  franchise  to  build  and  operate  a 
street  railroad  in  that  city.  Mr.  Henry  T.  Cook  was  the  successful 
bidder.  His  bid  was  accepted  by  the  municipal  council  March  13. 
1906,  and  a  contract,  under  the  terms  of  the  franchise,  was  entered 
into  by  him  with  the  mmiicipal  council  of  Panama  on  October  31, 
1906.  The  contract  authorized  him  to  construct  and  operate,  uptm 
certain  specified  streets  in  the  city  of  Panama,  a  street  railroad,  and 
also  upon  other  streets  at  such  times  as  the  traffic  might  require  it. 

Under  the  contract  Mr.  Cook  was  required  to  keep  in  good  con- 
dition the  part  of  the  street  between  the  two  rails  of  the  track  and 
2  feet  on  either  side  of  the  track.  He  was  also  required  to  deposit 
in  the  municipal  treasury  $5,IKX),  or  negotiable  securities  of  the  value 
of  $10,000,  to  guarantee  the  fulfillment  of  the  contract. 

As  the  Canal  Commission  had  paved  the  streets  of  Panama  as  a 
sanitary  measure,  and  no  arrangement  had  been  made  to  reimburse 
the  United  States  for  the  expenditure  incurred,  it  had  an  interest  in 
the  pavements,  and  Mr.  Coolc.  opened  negotiations  with  the  Commis- 
sion for  the  purpose  of  securing  its  permission  for  the  construction 
of  the  railroad  through  the  streets  paved  by  the  Commission.  He 
was  informed  by  the  chairman  of  the  Comimssion  that  the  Cotnmia-  i 
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siiin  would  consent  to  his  crunstnicting  tlie  riiilitiad  through  thci  tiav^d 
atroetB  upon  lais  lilinfi  a  bond  in  the  sum  of  825,000,  conditioiiea  upoQ 
the  proper  repair  and  maiiiteuance  of  the  streets.  Mr.  Cook  declined 
to  do  this  and  eoniinenc«d  the  eonstrucfion  of  tracks,  first  upon  an 
unpaved  street  and  subsequently  upon  a  paved  street.  "ttTien  he 
conuuenc^d  to  tear  up  a  paved  street  the  attention  of  the  Panama 
Government  waa  called  to  the  fact,  and  that  Government  waa  re- 
quested to  enforce  the  provisions  of  a  decree  published  by  it  May  25, 
1006,  at  the  instance  of  the  Commission,  providing  that  no  p<?rson 
ehall  excavate  any  paved  or  macadamized  street  for  any  purpose 
whatever  without  firet  filing  an  application  for  permission  to  do  so 
and  making  a  cash  deposit  to  cover  tlie  estimated  coat  of  taking  up 
the  paving  or  macadam,  .refilling  the  excavation,  and  replacing;  the 
pavement  or  nmcadam  in  its  original  condition.  The  amount  of  tlie 
bond  requested  of  Mr.  Cook  bv  the  Commission — $25,000— wa«  tlie 
estimated  cost  of  tliis  work,  which  would  be  made  necessary  by  the 
construction  of  the  railroad  on  paved  streets.  The  Panama  Gov- " 
emment  enforced  the  decree  ana  work  on  the  railroad  has  been  dis- 
continued. 

Mr.  Cook  has  made  several  requests  for  permission  to  construct  an 
electric  railroad  in  the  Canal  Zone  to  bo  operated  ui  conjunction  with 
the  railroad  t«  be  constructed  in  Ptmama.  The  Commission  has  rec- 
ommended a  revocable  license  for  the  constjuction  of  this  railroad, 
providing  Mr.  Cook  is  able  to  satisfy  the  Secretary  of  War  of  his  finan- 
cial ability  to  do  tfie  work.  No  action  has  been  taken  by  the  Secretary 
up  to  the  present  time. 

Waterworks,  aewerg,  and  pawmettia  in  Panama  and  Gohm. — Under 
the  canal  treaty  the  United  States  was  authorized  to  construct  water- 
works anil  sewers  as  sanitarj'  measures  and  to  perform  otiier  sanitary' 
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Contracts  with  Panama  on  the  subject  of  the  Panama  and  Colon 
water  rates  are  now  pending  and  will  oe  closed  within  a  short  time. 

Street  cleaning  in  Panama  and  Colon. — Among  other  sanitarj'  works, 
the  Government  has  been  sweeping  the  streets  of  Panama  and  Colon 
and  removing  garbage  therefrom.  Negotiationfi  have  been  in  prog- 
ress for  some  time  for  the  transfer  of  this  work  to  the  Panama  Govern- 
ment, and  it  will  be  transferred  September  I,  1907. 

Importations  by  employees. — Under  the  Executive  orders  of  Decem- 
ber 3,  1904,  and  Januarj'  7,  1005,  reapecting  imports  into  the  Canal 
Zone,  which  were  a^^ed  to  by  Panama,  employees  of  the  Commission 
are  authorized  to  bring  in,  free  of  duty,  articles  for  their  personal  use. 

In  order  to  facilitate  the  sliipment  of  these  articles  and  to  reduce  as 
much  as  possible  tlie  trouble  of  handling  them,  an  agreement  was 
made  with  Panama  for  the  use  of  a  form  of  declaration  to  be  made  out 
by  an  employee  and  sent  to  the  head  of  tliis  department.  Copies  of 
the  declaration  are  forwarded  by  the  head  of  the  department  to  the 
seci-etary  of  tlie  treasiuy  of  Panama,  the  general  manager  of  the  Pan- 
ama Raihoad  Company  in  Colon,  as  his  authority  for  delivering  the 
shipment,  upon  its  receipt,  without  the  collection  of  duty  upon  it,  and 
the  New  York  office  of  the  raihoad  for  use  there  in  makmg  up  the 
ship's  manifest.     This  system  has  worked  satisfactorily. 

During  the  fiscal  year  436  requests  for  free  admission  of  sliipmenta 
of  employees  were  received  anil  approved. 

Delimitation  of  the  Canal  Zonf. — The  treaty  provides  that  tlie  Canal 
Zone  shall  extend  trom  the  3-mile  hniit  in  tlie  Atlantic  Ocean  to  the 
3-mile  hmit  in  the  Pacific  Ocean  and  to  the  distance  of  5  miles  on 
either  side  of  the  center  hne  of  the  canal.  By  the  tigreement  entered 
into  by  General  Davis,  then  governor  of  the  Canal  Zone,  and  repre- 
sentatives of  the  Panama  Government,  on  June  15,  1904,  the  limits 
of  the  Zone  were  provisionally  determined  with  reference  to  the  center 
line  of  the  sea-level  canal  ]>ro]ected  by  the  French  canal  company. 
In  a  few  locahties,  where  it  became  necessary  in  order  to  settle  ques- 
tions pending,  the  provisional  limits  were  located  and  marked,  by 
i'oint  action  or  the  Zone  authorities  and  Panama.  When  the  center 
ine  of  the  lock  canal  to  bo  built  by  the  United  States  was  located  it 
liecame  possible  to  determine  antl  locate  the  permanent  boundary 
lines  of  the  Zone.  Maps  were  therefore  prepared  by  the  Canal  Com- 
mission showing  the  proposed  permanent  boundary  lines,  and  were 
submitted  to  the  Panama  Government,  which  accepted  them. 
Joint  parties  under  the  direction  of  engineers  represenlmg  Panama 
and  the  United  States,  were  put  in  the  fieltl  for  the  purpose  of  locat- 
ing the  Unes  as  shown  on  these  maps.  The  lines  which  have  now 
been  located  consist  of  a  succession  of  tangents  instead  of  curves, 
as  did  the  provisional  boundary  lines.  It  ia  proposed  to  mark  them 
by  concrete  monuments  at  the  intersection  of  tne  tangents  and  by 
monuments  of  iron  pipe  at  points  where  the  boundaries  intersect  streams 
and  roads. 

The  provisional  boundaries  of  the  cities  and  harbors  of  Panama 
'and  Colon,  which  are  excepted  from  the  ('unal  Zone  by  the  canal 
treaty,  are  still  observed.  It  is  hoped  that  within  a  short  time  it 
will  be  possible  to  agree  with  Panama  upon  the  permanent  bounilary 
lines  of  these  cities  and  harbors,  thus  closing  up  the  entire  cjucutioii 
of  boundaries. 
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ExtradiHon. — Under  the  extradition  arraiiEynieul  with  Paoaina, 
reported  in  the  last  annual  report  of  the  goTemor  of  the  Caaal  Zone, 
34  requesta  have  been  made  bv  the  Zone  authorities  for  extradilioa 
from  Panama  to  the  Zone,  and  15  requests  by  the  Panama  authori- 
ties for  extradition  from  the  Zone  to  Panama.  In  many  cases  it 
has  been  impossible  to  locate  the  persons  whose  extradition  ban  btM>n 
requested.     The  arrangement  has  worked  8atisfactorily, 

Kxtraditi&n  to  other  countries  than  Panama. — In  May  the  Aiiicnc;an 
minister  at  Panama  notified  the  Zone  authorities  that  he  bad  been 
requested  by  the  American  minister  at  Quito  to  have  detained  an 
American  wanted  in  Ecuador  for  the  alleged  embezzlement  of  funds 
of  a  railroad  company.  The  American  was  arrested  by  tli©  Zone 
police  upon  his  arrival  at  La  Boca.  Tlirough  bis  attorney  he  sued 
out  a  writ  of  habeas  corpus,  and  upon  the  hearing  of  the  writ  he  was 
discharged  on  the  ground,  first,  that  the  offense  with  which  h«  was 
charged  was  not  extratlitable  under  tha  treaty  of  the  United  Stites 
with  Ecuador,  and,  second,  that  the  procedure  required  by  the  extra- 
dition laws  of  the  United  States  had  not  been  comphed  with. 

Wliile  the  point  was  not  made  at  that  hearing,  I  am  of  opinion  that 
the  extradition  laws  and  treaties  of  the  United  States  do  not  apply  to 
the  Canal  Zone,  and  that  there  is  no  authority  for  the  extradition 
from  the  Zone  to  any  foreign  countrj'  having  an  extra<hti<m  treaty 
with  the  United  States  of  fugitives  from  justice  of  xuch  couiitjj',  Tiie 
extradition  laws  and  treaties  of  the  United  States  were  extended  to 
the  Philippines  bv  act  of  Congress,  and  it  is  believed  that  it  wouM  be 
advantageous  to  nave  them  extended  to  the  Canal  Zone  by  Executive, 
order, 

DEPORTATIONS, 

Tn  liic  President's  letter  of  instructions  of  May  9,  1904,  addressed 
1o  llie  Sccrelary  of  Wnv.  iic  autlmrizcii  llie  Commission  to  exclude 
anil  di'pDit  fnini  llio  ('fiiuil  Zone  ctTtiiin  ini desirable  classes  of  jior- 
soTi^,  This  Huthorilv  was  referred  1()  in  tlie  last  annual  report  of  the 
■;ov.-ni,.rnrtlH'Can;dZoiie. 

By  a  rcMiiutu'M  of  llic  Commission  a.loplcd  Feliruary  ''O,  1905.  the 
aulhniiiy  til  iicl  fur  the  Coinmisjiion  in  cxci-iitizifr  this  provision  of 
the  rrcMiloiit's  iinicr  was  vcsled  in  the  .governor  of   the  Canal  Z»»ne. 

On  .lamiarv  Jl.  ]tK(7.  the  Commission  passed  a  second  resolution 
aiuliiiri/iii^'  the  iiiana;:cr  nf  the  dcpartiucTit  of  lalior,  quarters,  ami 
sulisL.-ifiicc  III  net  fur  llic  Cuimnissiuii  in  the  deportation  of  persons 
rerlifird  as  ,-hrn„i,allv  ill  Kv  ihe  chief  sanilarv  ollieer,  and  nncfer  <late 
of  A|>ril  _'t.  !lil)7.  it  pa-M'd'  anolluT  resohilioii.  whirh  is  as  follows: 

j;....,/,,./ 1,>,  th.  hil.w.fi.  r„„„l  (■.,„„»,■^,.;,„^  Tlmi  ilic  i  luiirnuui  „f  ^id  Cnmmi.>-si.,ri 
i..^  Ii.-ivhv  ,liiv.i,.,l  i.,.nl.,n-,.  (I„.  r.i|iiiiviii.>.il:^..Mli..  I..iii:>.irn:  i:x.-.-iinvc.  <,rUcr.  anil 
is  lirnl/y  ;Miili.>ri/<'<l  \<'i<  i-v  inr  ;.ii<]  in  h<'li;i]l  <>1  s^iiJ  <'„iiiiiii;:^i,>[i  tin- aiirlioriiy 

/.■,\.,/,,,/,.,  .■;,..  'i'ikm  ih..|,iM'lMnli,'.|.i);irniu'iii  .■.ihiln.r,  uM:iri..n'.  omlmlB<ist,-[ii-e 
i'^.<i](li-ii/-.[  r..,l,|.,rl  Hi.>m;  p.>i>^»i.-^vvlioi,i<.,'|.rlili.',l  l.y  ihr  rliirl  smilnry  omrrr  «. 

Diirimr  ihc  (iM-id  vi'jir  ."id  dcportHlimis  were  made  bv  or  on  the 
rcc.innirthhilinn  of  the  bend  ..f  this  dcparlmenl.  This  number  is  in 
addilinii    In  ihi'  itiiinrlalii.iiv  mi   airniml    of  ilhir.ss  made  un<ler  the 
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RELATIONS    WITH    FOREIGN    CONSULS, 

With  the  importation  of  laborers  from  European  countries  the  con- 
suls of  those  countries  in  Panama  have  shown  considerablp  activity 
in  their  behalf,  and  the  work  of  the  executive  office  relating  to  them 
has  materially  increased. 

Complaints  made  by  the  consuls  usually  fall  into  one  of  three 
classes:  (1)  Those  relating  to  errors  in  adjusting  accounts  of  the 
laborers;  (2)  those  relating  to  their  food  an(I  quarters,  and  (3)  those 
relating  to  differences  with  foremen  on  the  work. 

Complaints  of  the  first  class  are  due  in  most  cases  to  the  inability 
of  the  laborers  to  speak  or  understand  English  anti  to  their  disjKisition 
to  change  constantly  from  one  locality  to  another,  often  with  a  change 
of  name. 

Those  of  the  second  class,  when  they  are  well  founded,  are  due  to 
the  inability  of  the  C'omniission  to  get  efficient  servants  for  the  messes 
and  kitchens,  delays  in  train  service,  and  short  or  poor  food  supply. 

Complaints  of  the  third  class  have  their  origin  almost  invariably  in 
the  inability  of  the  foremen  and  men  to  understand  and  speak  with 
one  another. 

Few  of  the  complaints  involve  questions  of  importance  even  to  the 
laborers  themselves,  but  they  are  often  magnified  in  the  minds  of  the 
men  into  serious  grievances. 

Conditions  are  constantly  improving  among  European  laborers, 
however,  as  they  become  more  accustomed  to  life  on  the  Isthmus, 
and  more  convinced  of  the  purpose  of  the  Commission  to  treat  them 
fairly.  It  is  believed  that  tne  solution  of  the  situation  Ues  in  securing 
their  full  confidence.  This  can  te  accomplished  most  easily  by  ap- 
pointing foremen  over  them  who  speak  their  language,  and  by 
mvestigating  fully,  fairly,  and  promptly  everj'  complaint  they  make. 
This  investigation  of  complamts  will  now  be  made,  under  the 
chairman's  direction,  by  the  secretarj-  of  the  Commission.  It  would 
be  of  great  convenience  generally,  and  would  assist  especially  in  mak- 
ing investigations,  if  a  card  record  of  the  laborers  were  kept,  simi- 
lar to  that  kept  of  American  employees. 

Considerable  activity  was  manifested  on  several  occasions  during 
the  year  by  representatives  of  certain  South  American  countries, 
and  of  companies  operating  in  those  countries,  in  recruiting  labor  on 
the  Isthmus.  Efforts  on  the  Isthmus  to  dissuade  these  persons  from 
carrying  on  their  operations  were  in  most  coses  unavailing.  In  a 
few  instances  ]>ersons  under  contract  with  the  Commission  to  repay 
the  cost  of  their  transportation  to  the  Isthmus  were  prevented,  by 
ne  exeat  proceedings,  from  leaving,  where  it  was  possible  to  say  that 
they  were  indebted  to  the  United  States.  Little,  however,  was 
accomplished  by  this  means,  and  the  matter  was  referred  to  the 
Secretary  of  War  by  Ihe  chainnan  of  the  Commission,  to  be  taken 
up  by  the  State  Department.  Recruitiui!  operations  have  now 
practically  stopped.  It  is  believed  that  this  is  the  result  not  so 
much  of  any  effort  here  to  prevent  them  as  of  the  fact  that  the 
laborers  taken  to  South  America  have  not  found  conditions  satisfac- 
tory and  have  reported  that  fact  to  their  friends  lipon  the  Isthmua. 
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It  was  decided  scverEil  months  &go  tu  tidapt  the  building  under 
<:*>nstruction  and  orif;inally  inU'nded  for  the  residence  of  thn  fjovemor 
of  the  Canal  Zone  for  use  as  a  gfiiieral  ofHc«  building.  It  is  hoped 
that  by  the  1st  of  January,  15108,  it  will  be  possible  to  rt'inove  into 
it  till  of  the  general  offices  of  this  department  except  those  of  the 
chief  of  the  nre  department  and  superintendent  oi  public  worka. 
Wtiile  it  is  desirable  that  the  office's  of  this  departuienl  should  be 
near  Panama,  to  facilitate  communication  with  ouicials  of  the  Panama 
Government,  yet  it  is  equally  desirable  that  they  should  l>e  lociiled 
in  Canal  Zone"  territory. 

It  has  been  sii^ested  that  the  present  aduiiiiistration  building 
in  Panama,  where  the  oQice8  of  tho  dcuartme-nt  now  are,  should  he 
Sold.  This  may  be  possible  eventuallj',  but  for  the  linie  being  it 
will  he  necessary  lo  retain  the  building  for  use  as  office*  that  for 
the  sake  of  convenience  should  be  locatra  in  the  city  of  Panama. 

The  removal  of  the  di.-ibnrsiiig  office  back  to  Panama  was  suggested, 
on  account  of  the  greater  convenience  of  having  the  ofbco  here  in 
conducting  negotiations  with  local  bonkers.  It  has  been  detennined, 
however,  to  be  inadvisable  to  make  the  change,  on  account  of  the 
fact  that  the  jurisdiction  of  the  Zone  authorities  doe«  not  extend  to 
the  building  and  they  would  therefore  be  unable  to  afford  propi-r 
protection  to  funds  in  the  building. 

At  Cristijbal  the  local  offices  of  this  department  will  be  broi 
together  shortly  in  one  of  the  "De  I^e-sseps  palaces"   now 
remodeled  for  iise  as  an  ofHce  building. 

DEPARTMENT   OF    REVENUES, 

The  dopnrtiiifnl  cif  rrvcniirs,  which  is  under  the  direction  of  the 
ceil  Ice  tiir  iif  rcvcniii's,  includes  I  he  divisions  of  j>i)sts,  customs,  revenues, 
];mils  jind  biiildiiii.'>,  jiii.l  iidiiiini^tnilion  of  estates. 

!f',i-',su,it  „f  pusis.'  There  nrc  now  Ifi  j(i>st -ofiices  in  the  Canal  Zone, 
Joc.Hed    al    the  full.. Mill-  l>mn^: 

I,;v  lli'i'.i.  K.i.  (ilii-n,,,  Aiiri'ii.  Matachin. 

(■..r../.il,  (,..ri.">ii.i.  I'l'ilroMipi.-l.  Talwrnilk, 


I,;l.-,  V:,r^< 


Bol.ic>. 


A  posi-(i(iiec.  dcsi>.'niiN'd  iis  "  Ancon,  Siaiion  A,"  is  also  maintained 
in  the  ndiiiiiiistratinii  biiildiiiij  in  tlie  eitv  of  Panama,  e.xchisivclv 
for  ill.'  .■.inv.'iii.'iir,'  ..f  llientiic.Ts  1)11. !  einjilovees  ..f  the  Coniinissi.in 
lueaie.i  iriilmt  l.inMir.-. 

Tlie  '.'r.'wili  ..f  til.-  i.o>i.il  l.iisinc'-s  lin^  been  cunstaiit,  and  alnio-t 

williniii    i'N<'e|iti.iii    i^a.-li    iiHi-    hu-iii.'>s    lias    shown    an    increai-e 

.iv.T    ilii.l    of    111-  ;ir.-e,.,lin-  1,1.111^1.     Tlie  |i.i.h,-e  sides    durin-   I  be 

1..  111.,  /...ri.'  :V.".v.-niii'ien1    Irviu"  |..'.slaL'e'  sale..  nlt.T  .le.liieting  1(1  |kt 

e.'iil  ..I"  ihe  U,.;-  val f  tlic  si:inips  (pai.l  llie  i'ariaiiiadoverniuenti. 

«ii-  .^.'.il.-.d.L'l.      Ill    A|.ril,    lirn:.    tlie   piislaiie   sali's   were  S.'),l  1-7.7(1: 
May.   sii..||_'..-,|.   ,111,1    ill  ,Iii[,(.,   .*i-l.M7.til. 

.U  -lah'il  in  |>L-e\  ions  ren.nls.  the  irr'nss  ri'eeiots  of  the  post-oliices 
.1..  m.l    iiidicute   th.'  aiiioiinl   of  mail   matter  Imndle.l.      It    has  been 
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estimated  that  75  per  cent  of  the  mail  is  handled  under  Governmeut 
frank,  from  which,  of  course,  the  jwst-officea  derive  no  rpvenue. 
It  is  bplieved  that  if  the  postal  division  were  credited  with  regidar 
rates  of  postage  for  mail  handled  tinder  Government  frank,  as  is 
done  generally  when  one  department  of  the  Commission  performs 
work  for  another,  the  postal  dirision  would  not  only  be  self-support- 
ing, but  a  large  profit,  considerably  in  excess  of  tne  present  postal 
revenues,  ivould  result.  At  the  present  time,  if  the  postal  division 
requires  any  printing  the  division  of  material  and  supplies  performs 
the  work,  charging  the  postal  division  for  the  cost  or  material  and 
labor,  plus  20  per  cent ;  yet  that  division  distributes  a  large  part 
of  the  output  of  the  Commission's  printing  office  under  Government 
frank,  and  the  postal  division  receives  no  credit  for  handling  and 
delivering  it. 

During  the  year  ended  June  30,  lOS  dispatches  of  mail  were 
made  to  Jsew  York,  2S  to  New  Orlean.s,  rw  to  Trinidad,  49  to  Jamaica, 
ri4  to  Barbados,  14  to  Bordeaux,  Franco,  and  the  French  West 
Indies,  and  16  to  Port  Limon. 

The  growth  of  the  registry  business  has  kept  pace  with  the  growth 
of  the  postal  business  generally.  The  registry  Dusiness  increased  30 
per  cent  during  the  last  six  months  of  the  fiscal  year  over  the  first 
six  months  of  the  year.  About  40  per  cent  of  the  registry  business 
handled  is  under  Government  frank,  practically  all  papers  relating 
to  timekeeping  and  the  disbursement  of  funds  being  passed  between 
the  dbbursing  office  and  the  different  departments  by  registered 
mail.  A  statement  is  attached  showing  the  extent  of  the  registry 
business  for  the  fiscal  year  ended  June  30,    1907. 

The  money-order  system  of  the  Canal  Zone  was  organized  June  1, 
1906,  and  has  therefore  been  in  operation  thirteen  months.  During 
the  month  of  June,  1906,  1,611  money  orders  were  sold,  aggregating 
$50,067.15;  in  June,  1907,  9,.53'2  monev  orders  were  sold,  aggregating 
(291,415.31.  With  one  exception  the  money-order  business  has 
shown  an  increase  from  month  to  month.  The  statement  accompa^ 
nying  this  report  shows  the  number  and  amount  of  money  orders 
sold,  the  amounts  drawn  on  points  in  (he  Canal  Zone,  and  the  amounts 
drawn  on  the  United  States  and  foreign  countries.  Outside  the 
cities  of  Panama  and  Colon  there  are  no  banking  facdities  on  the 
Isthmus,  and  emj)loyee3  of  the  Conmiission  stationed  at  points  on 
the  line  of  the  canal  frequently  purchase  money  orders  to  secure  a 
safe  depository  for  their  funds.  The  amount  of  money  orders  paid 
in  the  Canal  Zone  has,  during  each  month,  been  less  than  the  amount 
of  those  purchased  for  payment  in  the  Zone,  and  the  diflerence  prob- 
ably represents  the  savings  of  employees.  Efforts  have  been  made 
to  advertise  by  circular  and  otnermse  the  money-order  system 
among  the  European  laborers  iniportetl  by  the  Commission,  in  order 
that  tliey  may  avoid  the  paynient  of  large  rates  of  exchange.  The 
fee  for  an  order  of  $100  issued  in  the  Canal  Zone  for  payment  in  Italy 
is  $1.33,  which  is  considerably  less  than  the  usual  banking  rate  of 
exchange. 

The  work  accomplished  by  the  postal  division  has  been  perfonned 
at  times  under  great  difficulties.  The  present  personnel  is  numer- 
ically inadequate,  and  efforts  have  been  made  to  supplement  it  by 
transfers  from  the  postal  service  of  the  United  States.  The  desire  is 
to  have  in  the  post-offices  of  the  Canal  Zone  only  persons  trained  in 
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Eost-otFice  work  in  the  United  States.  It  has  not  been  possiblp. 
owpver,  to  secure  the  necessary  number  of  such  persons,  but  as 
the  Civil  Service  Commission  at  Washington  has  recently  approved 
the  transfer  of  several  experienced  clerks  it  is  hoped  soon  to  bring 
the  force  u]>  to  the  required  number. 

There  are  at  the  present  time  seven  post-office  buildings  in 
wliich  were  built  by  the  Canal  Commission  especially  for  that  pur 
located  at  the  following  points:  La  Boca,  Pedro  Miguel,  Vu\- 
Empire,  Gorgona,  LasCascadas,  and  Gatun. 

Buildings  built  for  other  purposes  have  been  repaired  and  adapted 
to  post-office  work  at  the  following  points:  Ancon,  Corozal,  Paraiso, 
Matachin,  Bas  Obispo,  San  Pablo,  Boliio,  Tabernilla,  and  Cristobal; 
and  plans  are  in  preparation  for  the  construction  of  a  lai^e  modem 
post-office  building  at  Cristobal,  the  exchange  office  of  the  Canal 
Zone,  as  the  buildmg  now  occupied  there  does  not  meet  the  present 
requirements, 

D-ivmon  of  customs. — There  are  two  customs  districts  and  two  ports 
of  entry  in  the  Canal  Zone — Ancon  on  the  Pacific  side  and  Cristobal  on 
the  Atlantic  side^-created,  respectively,  by  Presidential  orders  of  June 
4  and  December  3,  1904. 

Practically  all  of  the  vessels  arriving  at  the  Isthmus  on  the  Pacific 
side  now  enter  the  port  of  Ancon.  At  the  port  of  Cristobal  there  wen- 
no  docking  or  terminal  facilities  when  that  port  was  opened,  hut  there 
have  since  been  constructed  docks  equipped  with  nnHiern  appliance.-', 
and  the  railroad  has  extended  the  necessary  tracks.  The  vessels  of  the 
Panama  Railroad  Steamship  Line,  and  many  others  which  forme-rly 
cleared  for  the  port  of  Colon  and  entered  Cristobal  by  clearance  from 
Colon,  now  clear  from  port  of  first  departure  direct  for  Cristobal. 

During  the  year  ended  June  30,  116  vessels,  of  a  gross  tonn^;e  of 
203,147  tons,  entered  the  port  of  Cristobal,  and  1 13  vessels,  of  a  ^ass 
tonnage  of  196,817  tons,  cleared  from  that  port.  At  Ancon  163  ves- 
sels, of  a  gross  tonnage  of  274,656  tons,  entered,  and  162  vessels,  nf  a 
gross  tonn^e  of  274,870  tons,  cleared  from  that  port. 

Under  the  Executive  order  of  the  Secretary  of  War,  issued  by  direc- 
tion of  the  President  on  Decftnber  3,  1904,  no  duties,  tolls,  or  fees  of 
any  kind  are  charged  for  services  rendered  vessels  entering  and  clear- 
ing at  the  ports  of  the  Canal  Zone,  and  all  duties  on  conunercial  cargoes 
arriving  at  the  porta  of  the  Canal  Zone  not  consigned  to  the  Commis- 
sion or  the  Panama  Railroad  Company,  and  intended  for  consumption 
in  the  Republic  of  Panama,  are  collected  by  the  customs  authorities  of 
that  Government,  notices  of  such  shipments  with  manifest  and  invoice 
values  being  transmitted  by  the  customs  authorities  of  the  Zone  in 
order  that  collections  by  the  Republic  of  Panama  mav  I>e  safeguarded. 

The  customs  service  of  the  Zone,  therefore,  produces  no  revenue, 
the  duties  of  the  collector  being  confined  to  entering  and  clearing 
vessels,  filing  manifests,  recording  protests,  and  the  usual  services 
to  seamen.  The  customs  authorities  of  the  Zone  also  enforces  the 
laws  of  the  Republic  of  Panama  aminst  smuggling  and  the  immigra- 
tion of  Chinese,  SjTians,  and  Turks  into  the  Canal  Zone. 

Revenues. — The  sources  of  revenues  described  in  the  act  of  the 
Commission  creating  the  internal-revenue  service  are  "such  taxes, 
imposts,  dues,  fees,  fines,  and  penalties  as  shall  be  authorized  and 
required  by  the  laws  of  the  United  States  applicable  to  tbe  " 
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Zone  and  by  the  enactmeata  of  the  Isthmian  Canal  Coi 
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The  act  also  provided  that  tbe  Internal-Revenue  Servioe  '"  shall  bo 
regulated  and  controlled  in  like  manner  and  extent  as  ia  prescribed 
by  the  laws,  rules,  and  reflations  of  the  Internal-Revenue  Service 
in  the  United  States,  not  inapplicable  to  the  conditions  of  law  and 
fact  existing  in  the  Canal  Zone.  ' 

No  law  has  yet  been  enacted  fixing  the  rates  of  taxes  on  distilleries, 
iKir  any  rules  or  regulations  prescribed  for  measurement  or  operation 
of  stills  in  the  Canal  Zone,  and  the  law  of  Panama  in  force  on  Febru- 
ary 26,  1904,  governing  the  licensing  and  operation  of  distilleries  is 
observed  and  enforced.  The  distillation  tax  is  86  {Panama  currency) 
per  liter  capacity  per  month  of  thirty  working  days,  for  a  continuous 
apparatus,  and  S3  (Panama  currency)  per  liter  capacity  per  month 
of  thirty  working  days,  for  a  simple  apparatus.  Distillation  licenses 
to  the  amount  of  $5,189.95  were  collected  during  the  year  ended 
Juno  30,  1007. 

The  order  of  the  President  abolishing  the  municipalities  provided 
that  the  collector  of  revenues  shall  have  chai^  of  the  collection  of 
taxe^  and  licenses  and  all  other  forms  of  colJecHons  previously  mode 
by  the  municipalities,  and  on  April  15,  1907,  there  was  added  to  the 
personnel  of  the  revenue  department  a  force  of  four  district  tax 
collectors,  one  for  each  district,  and  five  assistants,  two  assistants 
being  assigned  to  the  most  populoas  district. 

Dhyision  of  lands  and  ftwii/ int/s.— This  division  has  charge  of  the 
leasing  of  building  lots  and  agricultural  lands  and  buildings  owned  by 
the  I'nitcd  States  which  are  not  required  for  Commission  purposes. 

The  number  of  agricultural  leases  during  the  year  has  decreased, 
instead  of  increasing,  as  was  expected.  The  reason  for  this  is  not 
nparent,  unless  it  is  that  the  returns  from  agricultural  ventures  arc 
low  and  require  an  amount  of  capital  which  tne  smaller  investor  who 
would  engage  in  independent  agricultural  pursuits  in  the  Tropics  is 
not  prepared  to  fumisn ;  doubtleas  it  is  also  partly  due  to  the  fart  that 
remunerative  employment  can  always  be  secured  on  the  canal  work. 
The  reduction  in  the  number  of  leases  has  been  due  to  some  extent  to 
the  cancellation  of  leases  on  watersheds  draining  into  reservoirs 
which  furnish  the  water  supply  for  towns  and  villages  on  the  Isthmus. 
Three  watersheds  have  been  entirely  cleared  of  hiunan  habitation 
and  no  teases  are  now  made  in  the  vicinity  of  reservoirs  without 
reference  to  the  sanitary  department  for  approval  as  to  location. 

During  the  past  dry  season  a  number  of  roads  and  trails  were 
opened  in  the  administrative  districts  of  Ancon,  Emperador,  ami 
Uorgona,  and  there  is  everj'  reason  to  Iwlieve  that  the  number  of 
agricultural  leases  will  increase  during  the  present  year,  as  there  is 
now  available  a  large  amount  of  valuaole  agricultural  land  which  has 
hitherto  been  inaccessible.  The  total  number  of  leases  for  building 
lots  in  force  on  June  30,  1907,  was  479,  and  for  agricultural  lands  S;), 
the  leases  for  agricultural  lands  covering  344  hectares  of  land. 

As  stated  in  the  first  annual  report  of  the  governor  of  the  Canal 
Zone,  about  52  square  miles  of  land  in  the  Zone  were  purchased  by  the 
United  States  from  the  New  Panama  Canal  Company,  and  about  180 
square  miles  were  acquired  from  Panama  under  the  treaty.  Much  of 
this  land  will  be  required  for  canal  construction  purposes,  and  a 
laree  part  of  it  will  be  submerged  by  the  lakes  formed  oy  the  canal. 

The  authority  for  leasing  this  land  is  found  in  the  act  of  (.Congress 
approved  July  28,  1892,  authorizing  the  Secretary  of  War  to  lease, 
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for  a  period  not  exceeding  five  years  and  revocable  at  any  time, 
property  of  the  United  States  under  his  control  and  not  required  for 
public  use. 

The  land  laws  of  the  United  States  do  not  apply  to  the  Canal  Zone, 
and  the  land  lawa  of  Panama  in  force  in  the  Zone  at  the  time  of  its' 
cession  to  the  United  States  are  not  applicable  to  the  conditions  in  tba 
Zone.  It  is  helieved  that  as  soon  as  it  is  possible  to  determine  withi 
reasonable  certainty  the  lauds  that  will  be  required  for  canal  purpoaeB 
on  the  Isthmus,  the  remaining  landti  should  be  opened  to  cultivatioQ 
and  settlement  under  some  arrangement  that  will  assure  pernianent 
tenure  to  persons  desiring  to  secure  it.  A  great  deal  of  public  li»ud  in 
the  Zone  is  occupied  by  squatters,  who  have  been  on  the  land  for 
many  years  without  legal  right.  These  ^lersons  are  not  di-itturbcd, 
except  where  their  occupation  of  the  land  mterferes  with  canal  work. 

Considerable  land  in  the  Zone  claimed  by  private  iJoraons  is,  it  is 
bi'liovcd,  actually  public  lami.     As  it  becomes  necessary  from  time  to 
lime  to  occupy  it  for  pubhc  purposes  tlie  titles  to  such  land  will  '  " 
adjudicated  in  the  courts,     'fhe  new  code  of  civil  procedure  provii 
a  simple  method  of  testing  titles  in  such  cases. 

Administration  of  fstaUia.— Under  act  No.  24  of  the  Isthmian  Ci 
Commission  the  collector  of  revenues  is  ex  officio  administrator 
estates  for  the  Canal  Zone  where  the  decedents  were  citizens  of  il 
United  8tai«s  and  employees  of  the  Isthmian  Canal  Commission 
the  government  of  the  Canal  Zone  and  the  estates  consist  entirely 
pei'soual  property  not  exceeding  in  value  $500  United  States  currencj*. 
Twenty-nine  estates  were  settl^  during  the  year  ended  June  30.  1907. 

By  an  Executive  order  dated  June  22,  1907.  the  Secretary  of  War 
extended  the  provisions  of  act  No.  24  to  include  employees  of  the 
Piiiinma  Uiiilroad  Company. 

ll  U  bill  just  to  siiy  tliat  the  administration  of  the  various  branches 
of  ihi'  ili'iuirinicnt  of  revenues,  incluiiin|;  posts,  customs,  revenues, 
|jiii(i-i  dihI  l)uil(liiij;s,  and  llu^  administration  of  estates  has  been  emi- 
iienllv  siitisfitctorA-  and  cfiicienf. 


Bv  Icj;isln1ive  ai'tion  of  the  Citriid  Commission  in  September,  1904, 
the  Xone  wns  divided  inio  five  mimicipal  districts,  and  a  local  munici- 
pal iir^ivnizalion  was  jn-nvided  for  each  district.  Wliile  the  ofTicials 
of  thu^e  iiiiini<'i]>aHtiis  \sere  appointed  by  the  governor,  it  was  the 
piu|)i>sc>  of  the  law  In  have  them  in  as  large  a  measure  as  possible  self- 
jroveniiui:.  Ilowevei-.  veiv  few  of  the  more  intelligent  citizens  of 
Panama  on  I  he  (slliiniis  liv.">  oolsjile  of  the  cities  of  Panama  and  Colon, 
and  Ainerieansaiidoliiers,  not  eiti/ciis  of  Panama,  living  in  the  Zone, 
are  alijiosi  uitliuul  e\eepliori  eni|>lovi'i!  bv  the  Canal  Commissi<in. 
Fiuni  lliese  euridiiioTi:,  there  developed  flie  piaetiee  of  appi)inting 
.Vineriraiis  lo  luunieinal  positi<ins  and  sendinir  them  into  the  various 
muni,i|>alilie.s  of  t!ie  Z.me  to  perform  their  dulie.-..  This  left  little  of 
(lie  oriiiiiial  eleniinl  ol' .s,.if-i:,>v<Ttinunt  exi.sliTi>r  in  the  immieipalilies, 
ami  il  wa-  ennsidi^red  beller  lliat.  as  tliev  I'oiil.l  no(  be  made  in  iinv 
.snhstaniial  mann-^r  self--ov.Tning.  iheir'authorilv  should  be  vested 

in  llieeeiilriil  l'"v.  in nt  of  llie  Zone,      In  maiiv  respects  the  Tnnniei- 

paliDes  were  a  ili-^linr(   adv.inla'.'e  in  solvin;:  llie  prol)Iem  of  goveiii- 
nienl.     I'~>peeially  \va^  iliisso  in  ibe  relations  of  the  municipal  ofhcial^ 
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to  the  nativt'  inhabitants  of  the  ZonCj  who  had  been  accustomed 
always  to  bring  the  most  trivial  incidents  of  their  lives  to  the 
local  officials  for  adjustment.  Tho  removal  of  the  municipal  odicials 
would  have  been  a  distinct  hardsliU)  to  those  people  but  for  the  fact 
that  in  every  district  municipal  officials  were  continued  as  officers  of 
the  2A)ne  in  the  organization  created  when  the  municipalities  were 
abolished.  But,  notwithstanding  that  faet,  the  people  constantly 
bring  their  griovancrs  and  complainfs  to  the  executive  office. 

Wnen  the  municipalities  were  abohshed  the  collection  of  taxes  pre- 
viously collected  by  them  was  turned  over  to  district  tax  collectors, 
reporting  to  the  collector  of  revenues,  district  Judges  were  provided 
for  in  place  of  the  municipal  judges,  and  the  Commission  was  given 
authority  to  enact  ordinances  on  subjects  on  which  the  municipal 
councils  bad  previously  legislated. 

While  the  municipal  governments  were  very  satisfactory,  vet  it  is 
believed  that  the  present  form  of  government,  with  administrative 
districts,  will  prove  more  so  when  it  has  been  in  operation  sufficiently 
long  to  enable  the  officers  of  the  government  and  others  to  l>ecomo 
familiar  with  its  form  and  powers. 

Immediately  after  the  signing  of  the  order  reorganizing  the  Canal 
Commission,  on  November  17,  1906  {which  provided  for  the  separa- 
tion of  the  department  of  government  from  tne  department  of  sanita- 
tion), and  the  appointment  of  the  head  of  the  department  of  law  and 
government,  plans  were  made  for  the  abolishment  of  the  municipali- 
ties; but  the  required  Executive  order  of  the  President  was  not  signed 
until  March  13,  1907,  and  did  not  become  operative  until  April  15, 
1907.  During  the  period  November  22,  1906,  to  April  15,  1907, 
the  activities  of  the  municipalities  were  confined  to  the  routine  mat- 
ters and  the  enactment  of  the  necessary  appropriation  ordinances. 
The  construction  nf  roads  and  trails,  for  which  work  there  was  on 
hand  in  each  of  the  municipal  treasuries  a  considerable  balance,  was 
carried  on  under  the  direction  of  the  superintendent  of  public  works. 

ZONE    KliNOS. 

The  abolishment  of  the  municipalities  of  the  Zone  and  the  pro- 
visions in  the  act  of  Congress  of  March  4,  1907,  respecting  the  u.se  of 
Zone  funds,  have  given  rise  to  some  difficulties  along  this  line.  The 
officers  of  the  municipalities  collected  and  disbursed  municipal  funds; 
for  the  purpose  of  safe-keeping  they  were  authorized  to  deposit  surplus 
funds  with  the  Zone  treasurer.  There  had  always  been  certain  Zone 
funds  in  addition  to  the  municipal  funds,  which  had  been  held  and 
accounted  for  by  the  Zone  treasurer.  Those  included  internal-reve- 
nue taxes,  supreme  court  costs,  and  circuit  court  costs  and  fines, 
postal  revenues,  etc.  From  them  the  Secretary  of  War  authorized 
the  payment  of  the  expenses  of  the  school  system  of  the  Zone  and 
certain  miscellaneous  and  cimtingent  expenses.  The  act  of  Congress 
of  March  4,  1907,  authorized  anddirccted  the  use  of  money  collected 
in  the  Zone  and  in  the  ciries  of  Panama  and  Colon,  by  the  Zone  gov- 
ernment, from  the  rental  of  lands  and  buildings,  the  postal  service, 
court  cosla  and  fines,  and  taxation,  to  be  used  (1}  for  tne  creation  of 
a  miscellaneous  and  contingent  fund  for  the  Zone  of  SIO.OOO;  (2)  for 
public  works  and  schools  of  the  Zone,  and  (3)  for  the  postal  service — 
the  postal  revenues  alone,  however,  to  be  applied  to  that  service. 
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Tliis  provision  of  the  act  of  March  4  and  the  provisions  of  the  Expcu- 
(ive  order  of  March  13  abolishing  the  municipalities  resulted  in  the 
following  classes  of  Zone  funds: 

(1)  Suinieipal  funds  on  hand  Mart'h  4. 

(2)  General  Zone  funds  on  hand  March  4. 

(3)  Municipal  funds  colletrted  between  March"!  imd  April  14,  inclu- 
sive, and  all  other  general  Zone  funds  collected  on  and  alter  March  4, 

(4)  Postal  funds  on  and  after  March  4. 
From  the  funds  of  the  first  class  were  paid  all  municipal  eirpensc^ 

incurred  up  to  March  4,  and  all  municipal  expenses,  except  thoso 
incurred  for  public  work,  from  March  4  to  April  14,  inclusive,  the 
balance  of  those  funds  being  held  subject  to  appropriation  by  tlic 
Commission  for  such  purposes  as  the  fund  coula  have  been  usihI  for 
by  the  municipalities  before  they  were  abolished. 

From  the  funds  of  the  sccontf  class  were  paid  the  expenses  of  the 
stdiool  ayatcm  and  miscellaneous  and  contingent  expenses  of  the  Zone 
government  up  to  March  4,  under  allotments  made  for  those  pur- 
poses by  the  Secretary  of  War,  the  balance  of  those  funds  being  neld 
Mubject  to  appropriation  by  the  Commission  for  Zone  purposes,  upon 
iipumval  of  the  Secretary  of  War. 

The  funds  of  the  third  class  can  be  used  by  the  ComniiBsion  only 
for  public  work,  schools,  and  contingent  expenses,  and  the  funds  of 
(he  fourth  class  can  be  used  by  the  Commission  only  toward  defray- 
ing the  expenses  of  the  postal  service. 

As  a  treasurer  of  the  Zone  has  not  yet  been  appointed,  the  dis- 
bursing officer  of  the  Commission  acts  as  treasurer  for  the  Canal 
Zone  under  the  laws  of  the  Zone. 

The  Commit-yion's  auditor  on  the  Isthmus  audita  (he  accounts  of 
the  Canal  Zone,  and  for  that  purpose  exercises  with  reference  to 
lliose  accounts  the  authority  of  the  Auditors  and  Comptroller  of  the 
Trcji^nrv. 


l-'i^'urc-  filiuwin;^  iIh'  iuuuImt  of  cjim's  tried  in  tlio  various  courts  of 
Hic  Zone  (liirin;;  the  yvav  are  incluiicd  in  Appendix  S. 

Anion;;  the  dcci-iniiw  of  iiiiportiinrc  rrinlcictl  by  the  supreme  court 
dnrini:  (hi-  yi'iir  wits  llio  di'cisiun  in  tlu'  {'oulsoii  case,  in  which  the 
dcfciidiint  ^Mis  I'oiivicti'il  in  (lie  ciffuil  court  of  the  second  circuit  of 
munliT  iind  scntciicod  tu  dentil. 

The  Ihws  of  (lie  Canal  Zone  pn.vide  lluif— 


he  per-^ons  so  selected  shall  piirtiei- 
■  hc'jiriiiLT  iiiui  dedTininiition  of  ques- 
■     ■     '■  ■      ich  of  sucli  persons 


I   judge  an. 
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have  one  vote  on  such  qu'estions.  The  concurrence  of  any  two  is  deci- 
sive of  the  question  passed  upon.  The  circuit  judge  determines  ques- 
lions  of  law. 

Coulaon's  attorneys  moved  for  a  trial  by  jury,  as  a  right  guar- 
anteed by  the  Constitution  of  the  United  States.  The  court  denied 
the  motion,  and  an  appeal  was  taken  from  the  verdict  of  guilty  to  the 
supreme  court  of  the  Zone,  which  affirmed  the  decision  of  the  circuit 
court.  Coulson's  attorneys,  it  is  understood,  propose  to  attempt  to 
Jiave  the  question  of  the  legality  of  his  conviction  passed  on  by  the 
Supreme  Court  of  tlie  United  States. 

The  decision  of  the  supreme  court  in  the  Aiidrade  case  was  also 
important.  That  was  a  case  of  ejectment,  brought  in  the  name  of 
the  United  States  against  Andraae,  to  recover  posse^on  of  lands 
occupied  bv  him.  The  Government  claimed  that  the  lands  were  at 
the  time  of  the  signing  of  the  canal  treaty  public  lands  of  Panama, 
and  were  acquired  by  it  under  the  treaty.  The  defendant,  who  was 
in  possession  of  the  lands,  pleaded  the  statute  of  limitations,  and 
amued  that  the  Gnvemment  must  nrove  it.s  title  to  the  land. 

The  court  held  that  the  statute  ot  limitations  doea  not  run  against 
the  Government,  and  that  the  burden  is  always  upon  a  person  claim- 
ing adversely  to  the  Government  tu  prove  title.  The  importance  of 
this  decision  lies  in  the  fact  that  a  great  deal  of  land  in  the  Zone  sup- 
posed to  be  public  land  is  claimed  by  private  persons.  The  c«se 
was  tried  and  the  decision  rendered  un^er  the  code  of  civil  procedure 
of  Panama  in  force  at  that  time  in  the  Canal  Zone.  Tlie  new  code 
of  civil  procedure,  which  was  not  then  in  force,  provides  specifically 
for  the  rights  of  the  Government  as  they  were  held  by  the  court 
under  the  former  code  of  civil  procedure. 

The  number  of  cases  in  the  circuit  courts  tried  during  the  year  was 
considerably  larger  than  the  number  for  the  preceding  year,  espe- 
cially on  the  criminal  side. 

Aa.ditional  duties  were  placed  upon  the  clerks  of  the  circuit  courts 
by  tlio  executive  orders  respecting  marriage  and  the  registration  of 
land  titles. 

The  municipal  courts  were  abolished  bv  the  order  of  March  13, 
which  pnivided  for  the  appointment  of  district  judges  to  exercise 
the  authority  and  discharge  the  duties  of  the  mumcipal  judges. 

The  duties  of  these  district  judges  are  very  important.  They  try 
from  500  to  600  criminal  cases  a  month,  and  upon  them  depends  in 
a  lame  measure  the  enforcement  of  law  in  the  Zone.  They  combine 
the  functions  of  a  country  justice  of  the  peace  in  the  United  States 
with  those  of  a  city  recorder.  The  dignity  and  responsibility  of  the 
office  and  its  importance  in  the  scheme  oi  government  provided  for 
the  Zone  are  being  recognized  more  Und  more  as  time  goes  on. 

POLICE    DEPARTMENT. 

In  addition  tohisilutiesas  head  of  the  policedepartment,  the  chief  of 
police  discharges  the  duties,  by  himself  and  ttirougli  his  subordinates, 
of  marshal  of  the  courts  of  the  Zone,  warden  of  the  Zone  penitentiary, 
and  coroner  of  the  Zone, 

On  July  1,  1906,  the  strength  of  the  police  department  was  221 
officers  ami  men  and  6  clerkis,  and  on  June  30,  1907,  tlie  force  con- 
sisted of  181  officers  and  men  and  7  clerks.  Of  the  men  on  the  force 
8.  Doc,  55,  iJO-1— 
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on  July  1,  ly06,  there  were  69  white  and  162  colored,  and  on  June  30,  I 
1907,  91  white  and  90  colored.  It  was  reduced  from  245  members  on .] 
OctolxT  31,  1906,  to  171  on  January  31,  1907.  I 

There  is  appended  to  this  report  a  etatenient,  br  months,  of  the  I 
force  and  pay  rolls  of  the  police  department  for  the  bscal  year  190(1-7.  1 

The  importations  by  the  Commission  of  European  lahofera  for  work  I 
on  the  canal  soon  made  it  necessary  to  increase  the  force.     It  waa  | 
found  neccasary  in  handling  European  laborers  to  liave  a  force  com- 
posed largely  of  white  officers,  as  the  European  laborer  objects  to  con- 
trol, correction,  or  arrest  by  colored  policemen. 

The  enlist«d  forc«  of  the  police  department  was  composed  during  I 
the  year  of  the  following  ranks:  Policeman,  $40  per  month;  first -cla^  ' 
policeman,  $75  per  month;  coqwrat,  880  per  month;  sergeant,  $100  < 
per  month;  first-class  sergeant,  $125  per  month. 

The  policemen  are  negroes  from  the  West  Indies,  and  most  of  them  1 
have  served  in  the  conatabulariea  maintained  by  the  governments  nS  ] 
the  islands. 

The  position  of  lirst-class  policeman  is  filled  oiJv  by  white  officers.  , 
Almost  all  of  them  are  American  citizens  who  nave  had  militAry  1 
experience.  ] 

The  ranks  of  corporal,  .sergeant,  and  first-class  set^aut  are  fille<l  liy 
jmimotion  from  the  grade  of  first-class  policeman. 

The  salar}'  paid  first-class  pulicenieii  (luring  the  year  waa  $7.^  gold  I 

!)er  month.  This  was  found  inadequate  to  maintain  a  )H>miannit  I 
on-o  of  those  officers,  as  salaries  in  other  lines  of  work  under  the  J 
Commission  are  higher,  and  the  police  force  continually  lost  competf'iit.  j 
police  officers  who  resigned  to  accept  employment  in  other  depart-  ] 
ments  of  the  Commission, 

It  WMs  necessiiry  during  the  year,  in  order  to  maintain  the  force  of 
wliito  iiflicorM,  to  include  in  the  contrnct  of  employment  with  those 
hrcHij:hi  from  the  I'Tiitcd  Stiili's,  n  chmso  pniviiliug  that  they  should 
uiii  lircliL'iblf' to  jipiiohiiriH'iit  iiiiiiiy  oilier  i>riinchi)f  the  Commission's 
work  oil  ill.'  Uiliiiius  uiilil  iln'v  hiii!  (■oiiipicfod  ooe  year's  service  in 
Ih.'  |>..iirc  (l,-|,iiiiiii..iit.  KlVcrtiv)'  Aiif^nisl  ],  a  new  .scale  of  salarie.s, 
willi  iniicii>c-.  wcnl  iiilo  elicit,  and  ii  is  cxju'rtcd  that  it  will  remove 
niiiiiy  of  ilic  ililiifultii's  that  have  Ijcch  exiK'ric'nced  in  keeping  an   ■ 


The  lolal   111 

iiiIht  o|-  arresls  during  the  vcar  ended  June  30,  10(t7, 

«as  o,2:ii;.  iis 

■ornpared  willi  :i.:i.'.l".  durinjr  the  year  ended  June  ;i(t. 

Minr.;  an  irirn 

IS-  of  S.'i.S  i>er  eeiil.     This  increase  is  in  part  due  to 

(he  lai'i'c  iiii  rr> 

>e  in  iMipiiiaiioii.  but  it  is  )n-iTicipiillv  ilue  to  (he  change 

in  the  iiiakcMi 

.of  the  pojHilali-.n  rcsidtinj:  froni'the  importation  of 

I'e'u*'eri  '  l''l!" 

rci's  by   llie  Coniiiiis'^ioii.     Of  the  arre.-ils  during  the 

e  :H).  i'.KIT.  ."..STt  were  males  anti  :}(>.')  were  females. 

■"'il  \u\nh\'\l 

a  peat   assi.slaii.'e  lo  ihe  work  of    the  department    if 

M'r<r<'alll<  in  rl 

if^r  of  KiatioMs  «.Te  authorized  lo  accept  cash  bail  in 

iiiis'l, mor 

ase>.   for  the  appearance  of  ]>erM.]is  arrested,  before 

dis(ri.t  jiid-.'. 

Tlii-autli..rit\  sluaiiii  not,  however,  apply  to  iwrsoiw 

am-1e.|'aii  v; 

■ranis  issued  by  the  district  judfre. 

Th,.  lar-e  ni 

tiber  of  laborers  of  foreii,Mi  nationalities  brought  to  the 

Islli -  ilunii 

'  .lie  vear  >:ave  rise  lo  various  new  problems.     In  the 

main.  tIii-  \Ve> 

1    hi<iian    laborers  are  tractable  and  law-abiding,  and 

have  rnnll.len, 

'  iu  llic  ability  and  disjwsilion  of  the  Government  (o 

treat  tlieni  I'ai 

ly.     Thctic  cliaractcristies  make  the  maintenance  of 
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order  among  tlieni  comparatively  easy.  But  the  European  laborers, 
restless,  suspicious,  and  excitable,  constitute  a  class  ven'  different  in 
temperament  and  character  from  the  West  Indian  la^iorers.  The 
maintenance  of  order  in  the  Zone  became,  w"ith  the  influx  of  these 
lieople,  more  difficult. 

Arrests  for  intoxication,  disonlerly  conduct,  fighting,  and  crimes  of 
violence  have  continued  to  increase  as  the  number  of  European  labor- 
ers on  the  Isthmus  has  increased. 

During  the  year  ended  June  30,  1007,  ten  stations  and  jails  have 
been  constructed  and  three  lockups  built  for  the  police  department. 
But  four  buildings  which  were  adapted  for  temporary  police  use  are 
now  used  as  jails,  their  locations  oeing  La  Boca,  Corozal,  Paraiso, 
and  Bohio.  All  other  jails  and  police  stations  in  the  Zone  were 
comttructe<l  for  police  purposes,  and  have  been  erected  since  the 
organization  of  the  govermnent  of  the  Canal  Zone. 

The  work  of  the  police  department  includes  many  duties  not  ordi- 
narily assigned  to  a  police  force.  Much  of  the  work  ordinarily  per- 
formed by  watchmen  in  connection  with  shops,  warehouses,  and 
other  similar  buildings  is  in  charge  of  the  police,  and  police  guards 
are  furnished  for  the  disbursing  officer,  his  paymasters  and  pay  cars, 
and  the  passenger  trains  of  the  Panama  Railroad  Company. 

Satisfactory  relations  have  been  maintained  between  the  police 
departments  of  the  Zone  and  of  the  Republic  uf  Panama,  and  the 
departments  have  cooperated  to  reduce  crime  on  the  Isthmus  to  a 
m  minium. 

There  were  45  convicts  confined  in  the  Zone  [jenitenliary  on  July  1, 
1906:  85  convicts  have  begun  penitentiary  sentences  durmg  the  year 
ended  June  30,  1907,  and  there  were  S2  convicts  in  confinement  on 
Jime  30.  Pardons  were  granted  during  the  year  to  6  convicts  in  the 
Zone  penitcniiary. 

There  are  appended  to  this  report  six  tables  of  statistics  respecting 
the  Zone  penitentiary. 

The  work  performed  by  the  convicts  has  amounted  to  over  57  per 
cent  of  the  cost  of  their  maintenance. 

The  Culebra  Jail  has  been  used  as  a  penitentiary'  since  its  com- 
pletion, but,  due  to  the  crowded  condition,  it  was  necessarv,  in  May 
of  this  vcar,  to  transfer  all  short-tenn  prisoners  from  CuleBra  to  the 
jail  at  Gorgona,  pending  the  completion  of  an  annex  to  the  Culebra 
Jail,  which  will  be  useu  permanently  as  a  penitentiary.  The  annex 
is  now  about  90  per  cent  completed. 

In  the  discharge  uf  his  duties  aa  marslial  of  the  supreme  and  circuit 
courts,  the  chief  of  police  reports  that  there  have  been  310  sum- 
monses, 663  subptenas,  and  4  executions  served. 

The  chief  of  ptilice,  acting  as  coroner,  has,  during  the  year 
ended  June  30,  1907,  held  inquests  over  136  bodies.  The  most 
frequent  cause  of  death  resulted  from  railroad  accidents,  58  being 
attributable  to  that  cause;  28  deaths  resulted  from  drowning. 

When  we  consider  the  embarrassment  that  surrounded  the  organ- 
ization of  the  Zone  ptilice  force  (the  employment  of  both  whites  and 
blacks  in  nearly  equal  numbers;  (he  fact  that  the  white  element  was 
drawn  largely  from  various  sections  of  our  own  country,  and  that 
the  second-class  policemen  consisted  exclusively  of  a  foreign  element; 
that  an  organization  had  to  be  effected;  that  rules  and  regulations 
had  to  be  adopted  and  put  into  practice;  the  liabifity  of  daily  or 
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hourly  iinpingpraent  hetwoen  the  Zone  police  and  those  of  the 
Repiililif  of  Panama  in  both  the  cities  of  Paimiiia  and  Colon,  and 
Iho  diffioulty,  oven  I  he  apparent  impoaaibiUty.  of  avoiding  clashes, 
and  the  overlapping  of  one  juiisdiction  by  the  police  force  of  the 
iither),  the  record  furnishes  tlie  most  contlusive  evidence  as  to  the 
capacity,  tact,  and  efficiency  with  which  this  work  has  been  accom- 
jihshed. 

FIRE    DEPARTMENT. 

The  I'u^  department  wajs  organized  along  the  hnes  staled  in  rhe 
las(  annual  report  uf  the  Ct)mniission,  In  November,  1 906,  a 
sulTicittnt  number  of  trained  firemen  from  the  l^niled  States  had 
arrived  to  plac«  in  commission  all  the  apparatus  at  Cristnbitl, 
which  included  a  hose  wagon,  a  chemical  engine,  a  hook-and-luddor 
truck,  and  a  steamer.  In  Fehniary  of  this  year  the  buil<)ine  for  the 
paid  department  at  Ancon  was  comploted  and  the  apparatus,  con- 
sisting of  a  cumbinntion  chemical  and  hose  wagon,  carrying  a  16- 
foot  extension  ladder,  whs  installed.  Paid  firemen  have  also  been 
stationed  at  La  Boca,  Giilebni,  Em[>ire,  and  Gorgona.  These  meu 
arc  in  charge  of  (he  volunteers  at  their  stations,  and  also  inspect 
fire  ext.in^ushers,  hose,  and  other  apparatus. 

The  pEud  members  of  the  fire  department  are  men  who  have 
served  as  firemen  in  paid  departments  of  tlio  larger  cities  of  tho 
United  States.  Difficulty  has  been  experienced  in  securing  firciiion 
from  the  United  States,  and  the  department  is  at  present  under- 
manned. The  force  of  the  department  and  ita  distribution  on  Juno 
30,  1907,  was  as  follows;  Cristobal,  chief  of  tho  department,  1  clerk, 
10  firemen,  1  helper  (laborer);  Ancon,  5  firemen;  Gorgona,  1  fireman; 
Culol>n»,  !  fireman;  Empire,  I  fireman;  La  Bnca,  1  fireman. 

Durinf;  the  present  vear  additional  paid  companies  will  be  estab- 
lishetl  a(  Aiictni,  Culclini,  P]m]>irc,  and  Gorgona,  and  electric  fire- 
iiliinii  svsl.'ins  will  lie  ijisi;d]i-<l  at  nil  those  phu-cs.  Two  fire  stations 
hiivc  lii'cn  crinstriicti'd  fur  |)aid  ileparl [ucntH— the  one  at  Cristobal 
tind  (lie  uHc  at  Ancon.  Fiiv  stations  liavc  been  constructed  at 
(.lalun,  (ioi-i;on;i,  Ljis  Cascjidas.  Empire,  Culclira,  Paniiso,  Pedro 
Mifiui'l,  ('oro7,iil,  anil  La  Boiti  for  tho  use  of  tlic  volunteer  com- 
panies at  llicse  points. 

Tlic  Work  of  oii:,Miizini;  aTid  drilling  vtilunteer  rompanie.s  has  been 
piisjicd  willi  ciiiTgy,  and  lliosc  ci]m[)an]os  have  rendered  services  of 
a  hi;rh  onlcr  on  si'vcral  nciasioiis  during  the  year.  Organized 
votunfi'cr  I'oiiipanies  of  -Jd  ineinber.-s  each  are  stationed  at  (lie  follow- 
ing points;  Anron.  1  I'ompany;  Go[-;r,iii:i,  12  coiiipaiiies;  Empire,  2 
(■om|)aiii<'s;  Ciilrlira.  2  '■oni|)anies:  La-  lioca,  2  coiii]»anics;  Parai.so, 
1  i'om]>any;  I'l'dfo  Mi^'ucl.  I  i'oni|)any:  Corozal,  1  company;  Galun, 
1  co]ii|i;in\  ;  Las  Cii-iinliis,  ]  r-.nnpanv:  .Mala<'hin  shops,  1  companv: 
Taheriiilla,   1    ronii.anv.  '  ' 

Idings  of  imjiortant'c,  such  as  (he 
;iii-e,  and  Panama,  the  Com- 
the  cuiiimissarv  at  Cri.slolial, 
m  drilli'd  in  tlic  use  of  (he 
Idings,  ami  in  the  protection 
l>v  tills  iiiellioii,  in  the  event 
of  tire  in  any  of  the  Imildinu'-.  I o  hold  it  in  check  until  the  arrival  of 
a  paid  or  vohmtcvr  lire  dcjiartmcut. 
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There  are  nu  paid  fiio  cumpaoies  in  tho  cities  of  Panama  and  Colon, 
and  the  fire  pruteftion  of  those  cities  is  intrusted  entirely  to  volunteer 
companies.  It  has  been  necessary  on  occasions  during  the  past  year, 
in  order  to  protect  Government  property  situated  in  those  cities,  for 
the  Canal  Zone  fire  department  to  assist  the  Panama  and  Colon  vol- 
unteer companies. 

A  table  is  appended  to  this  report  showing  the  number  of  fires,  by 
months,  for  the  nine  months  ended  June  30,  the  total  losses  resulting, 
and  the  amount  of  Ii>s8  sustained  by  the  Government,  From  this 
table  it  will  be  seen  that  one  fire,  that  of  the  Mount  Hope  storehouse, 
on  April  1 ,  resulted  in  serious  loss  to  the  Government.  Mount  Hope 
is  only  a  mile  from  Cristobal,  but  the  fire  department  at  (Yistobal 
was  delayed  in  reaching  the  fire  becaiLse  of  the  necessity  of  securing 
an  engine  and  flat  car  to  take  the  equipment  there  by  rad.  A  wagon 
road  from  Cristobal  to  Mount  Hope,  at  that  time  in  progress,  has 
since  been  completed,  and  the  storehouse  is  now  protected.  The 
small  loss  resultmg  from  the  other  fires  is  due  to  the  fact  that  they 
were  discovered  in  their  incipiency  and  were  promptly  extinguished 
by  the  use  of  chemical  extinguishers.  The  chief  of  tne  fire  depart- 
raent  estimates  that  the  total  amount  of  property  involved  in  all  the 
fires  occurring  during  the  period  mimed  is  Sl.;iOn,()n()  United  States 
currency. 

The  estimated  cost  of  the  fire  department  for  the  fiscal  year  ending 
June  30,  1908,  is  $114,958.32.  The  cost  of  the  new  buildings  con- 
structed by  the  Commission  to  date  is  approximately  $8,255,837. 
Without  including  the  cost  of  other  buildings  which  were  on  the  2ono 
when  the  work  or  canal  construction  was  commenced,  and  without 
including  the  cost  of  materials  protected,  the  rate  of  insurance,  taking 
the  cost  of  the  department  as  tne  premium,  would  be  1.39+  percent. 
This  rate  is  reasonable,  when  compared  with  the  insurance  rales  pre- 
vailing in  most  cities  in  the  rnited  Slates;  the  rules  of  insurance  in 
the  city  of  Panama  arc  from  2  to  -1  per  cent  and  in  the  city  of  Colon 
from  6  to  8  per  cent.  In  both  cilici^  higher  rates  than  those  named 
are  charged  for  extremely  <hingeroiis  risks.  Another  feature  to  be 
considered  in  insurance  rates  is  the  fact  that  ail  the  buildings  con- 
structed by  the  Commission  in  the  Zone,  with  a  single  exception,  are 
frame  buildings,  of  light  construction. 

In  onler  to  secure  additional  protection  for  the  docks  at  Cristobal 
and  Colon,  turrett  nozzles  have  been  plai'cd  on  two  steam  tugs 
belonging  to  the  Panama  Railroad  Company  and  the  ("ommiasion, 
and  similar  equipments  will  be  installed  on  the  steam  tug  Botiixir 
belonging  to  tne  railroad  company,  and  used  in  the  ports  of  Ancon 
and  Panama. 

A  iO-box  alarm  sj-stem  for  Cristobal  and  vicinity  has  been  installed 
and  is  kept  in  order  by  the  electrician  stationed  at  fire  headquarters. 
Frequent  tests  are  made. 

Three-gallon  chemical  extinguishers  have  been  plaeed  in  all  build- 
ii^  belonging  to  the  Government.  There  are  now  918  in  use.  These 
extinguishers  are  regularly  inspected  weekly  at  points  where  paid 
firemen  are  stati<mcu  and  biweekly  at  other  points.  Hand  grenades 
are  also  placed  in  Government  buildings,  and  during  the  year  ended 
June  30,  1907,  06S  were  distributed.  Regular  ins[)ections  of  all  Gov- 
ernment buildings,  including  those  under  construction,  are  mode  by 
members  of  the  fire  department  to  see  that  ioflamnmble  matter  ia  tuit 


pcmiiltcd  to  urcumiilaU-  imJiily  ur  llio  rbk  uf  fin-  unopccssarily 
ini^reaseii.  In  speiial  rases  inspections  are  made  daily.  The  great 
freedom  from  fires  in  the  Zone  must  Iw  in  some  measure  attributed  to 
these  inspeetions  maintained  by  the  fire  department. 

The  value  of  the  work  of  the  lire  department  can  never  be  nccii- 
rately  known,  because  the  incipient  or  small  fires  are  simply  reported 
as  amall  fires,  with  a  loss  of  $5  or  $10,  when,  but  for  the  work  of  tlie 
department,  they  might  have  developed  into  large  fires  resulting  in 
considerable  loss  and  great  inconvenience. 

With  the  most  efficient  organization  possible,  however,  and  wilJi 
evei-j'  possible  precaution,  it  is  still  to  be  expeetttl  that  fires  will  occur. 


When  it  was  first  proposed  to  tuni  over  to  the  deportmeot  of- 
government  the  maintenance  and  operation  of  the  Panama  and 
Colon  water  and  sewer  systems,  the  position  of  water  commissioner 
was  created,  to  have  charge  of  that  work.  In  November,  IflOfi,  ihc 
position  of  superintendent  of  public  works  for  the  Zone  was  mated, 
to  include  the  duties  of  the  water  commissioner,  and  by  the  executive 
order  of  March  13,  1907,  the  superintendent  of  public  works  waa 
given  charge  of  the  maintenance  and  operation  of  slnu(;hteHiouses, 
markets,  and  other  public  work  in  the  Zone  paid  for  from  local  funds. 

The  work  of  the  superintendent  of  public  works  inchides  the  main- 
tenance and  mieration  of  the  water  and  sewer  systems  and  paving  in 
the  cities  of  Panama  and  Colon;  the  collection  of  water  rent*  from 
private  parties  supplied  with  water  from  the  water  syBtetfiui  con- 
strnclcd  for  Coniiiussion  purposes  in  the  Zone;  the  inspection  of 
plumbing  ill  the  ("iiimission  buildings  in  the  Zone;  the  construction 
of  iimds  luul  tniils,  tiiid  other  public  improvements  in  the  Zone:  the 
iintTiLiiun  and  uiuinleimiice  of  slatightcrliouses  mid  markets:  siqier- 
visioii  of  street  lighting'  in  the  villages  of  the  Zone,  and  the  iiiainte- 
iiiiiicc  of  jiiiliiii'  buildings  fornu'rlv  used  fur  imiuicipal  piir|)oses  and 
now  used  by  llic  adniiiiislralivc  (lislricl  oliicials. 

Oji/nilinit  ini'l  iiKiniti'ii'iiiff  of  iriitir  'iiiil  sanr  xi/nlcin.i  of  the  oiVy  <;/' 
y'lMc/ (;('(. —The  walcr  anil  sewer  svstonis  of  Panama  were  tur'ncii 
over  as  ciiniilelcd  to  the  siijicriiitcndeiit  of  |Hiblif  works  by  llic 
division  of  inurii<'i])al  engineering  uti  March  1,  I'.K)",  rei>nii-s  or  work 
in  coiuiiTlinii  uiih  tiicir  maiiiti'iiancc  )ut'viou^  lo  that  time  having 
been  ticaled  as  a  part  of  the  work  of  installation  and  cared  for  by 
the  divi^inn  of  niinLiei)ial  engineering.  Tlieie  has.  of  course,  been 
vcrv  linle  work  euimeeled  with  the  maiiitenanei'  uf  the  systems  sitH'e 
Mai-.h  I.  an.l  ihe  \\<>rk  of  the  water  enminissiniier  has  Wn  almost 
entiri'ly  eontineil  In  their  n|ieiatioii,  inehiding  the  letting  of  contracts 
for  i-niineelii.n  with  the  mains,  the  enforeement  of  plumbing  reguhi- 
tinn^,  atid  I  he  ,<,Il,Ttinn  of  water  n-nts.  When  the  work  of  connect- 
ing hiin^es  willi  rhe  main.-,  was  eonmu'ni'ed  rniisifh-rable  diflicolty 
was  expeiii'neril  in  keening  an  aecurale  record  of  iijiplicatioiis  for 
eDiiiiecMnn  with  the  iiiiims.  diK'  to  the  faet  Hiat  at  that  time  almost 
every  street  in  the  I'in  of  ranania  had  ninre  llian  (>n<'  name,  ami 
few  of  the  houses  w  eri'  iiiimlicred.  A  sectional  ma])  of  the  entire 
cilv  wa-  therefore  nreparcd,  showin;:  the  location  of  each  house  con- 
Tieciinn,  i.lentilie<l  by  a  strecT  name"  and  huusc  number,  adopted  by 
the  di\i>ion  uf  municiiml  engineering,  ami  by  the  contract  number, 
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the  contract  number  being  also  attached  to  the  meter  for  each 
connection. 

On  October  1,  1906,  a  Venturi  meter  was  installed  for  the  purpose 
of  measuring  water  coming  into  the  city  of  Panama,  and  daily  read- 
ings of  this  meter  have  Ijeen  taken  since.  On  December  1,  1906, 
meters  had  been  installed  on  all  private  connections,  and  since  that 
time  the  Panama  government  has  been  paying  the  rei^lar  rate  for 
water  used  for  public  purposes,  the  amoimt  consumed  being  ascer- 
tained by  subtracting  the  total  amount  of  water  used  for  private 
purposes,  as  shown  hv  the  meters  on  private  connections,  from  the 
total  shown  by  the  Venturi  meter.  For  the  seven  months  ended 
June  30,  1907,  the  government  of  Panama  had  paid  $4,480.20  United 
States  currency  net  for  water  for  public  use.  There  are  now  133  fire 
hydrants  and  22  public  taps  for  supplj-ing  water  in  the  poorer  dis- 
tricts of  the  city,  a  total  of  155  street  hydrants.  The  chaige  per 
hydrant  per  annum  is  therefore  $49,68,  a  reasonable  charge  when 
compared  with  the  rates  prevailing  in  the  cities  of  similar  size  in  the 
United  States. 

The  work  of  connecting  liouses  with  the  mains  has  progressed 
rapidly  since  the  date  of  the  last  annual  report.  On  October  31, 
1906,  there  were  713  connections  and  164  applications,  and  on  June 
30    1907,  there  wei-e  1,023  connections  and  97  applications. 

It  has  not  been  necessary  to  take  legal  action  to  secure  the  collec- 
tion of  any  bills  for  water  rents  during  the  post  year^  and  most  of 
the  bills  have  been  paid  before  the  expu-ation  of  the  discount  pfriod 
of  fifteen  days.  Attached  to  tliis  report  is  a  table  showing  the  con- 
sumption of  water  and  collection  of  water  rents  in  the  city  of  Panama 
for  tne  fiscal  year  ended  June  30,  1907.  It  appears  from  this  table 
that  the  per  capita  consumption  is  considerably  less  than  in  any  city 
of  similar  size  m  the  United  States,  This  is  attribiitable  in  part  to 
the  fact  that  there  are  no  factories  and  few  steam  plants  in  Panama. 

Itwasndtpossible,  due  to  delay  in  receipt  of  meters  from  the  United 
States,  to  install  them  on  all  private  connections  until  December, 
1906.  A  considerable  economy  in  the  consumption  of  water  resulted 
after  meters  had  been  placed  on  private  connections,  as  is  shown  by 
a  comparison  of  the  average  daily  consumption  for  the  months  of 
October  to  June,  inclusive: 
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The  water  pressure  in  the  city  of  Panama  has  at  all  times  been 
satisfactory,  and  in  case  of  fire  it  hat)  amply  met  the  requirements. 
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No  work  has  yel  been  required  in  the-  nminteuance  uf  paving  the 
cily  of  Panama,  and  as  there  is  no  great  amount  of  heavy  tranio  it 
ia  not  expected  that  much  work  of  this  nature  will  be  necossary 
other  than  that  resulting  from  excavations  in  the  streets  for  repaint 
to  water  and  sewer  mains. 

Operation  attd  maintenance  of  the  tixUer  and  sewer  systems  and  attrtl 
■paving  in  Colon. — The  water  and  sewer  systems  in  Colon  have  n«l.  yot 
been  turned  over  aa  completed  to  the  water  commissioner  by  the 
division  of  municipal  engiae^ring.  The  work  of  the  water  commist- 
sioner  in  that  city  has  therefore  bet-n  confined  to  tlie  inspection  of 
plumbing,  the  receiving  of  applications  for  service  connections,  an<] 
the  collection  of  water  rents.  Although  Colon  has  been  siippltotl 
with  water  for  more  than  a  year,  it  was  not  possible,  for  want  of  sevr- 
ers,  to  install  plumbing  in  the  houses  there  \intil  March  of  this  year. 
In  March  the  installation  of  sewers  had  progressed  sufGciPiitlj-  to 
begin  the  work  of  connecting  the  houses  in  a  part  of  the  city,  and 
consi((erable  progress  has  since  been  mode.  On  December  31,  I0O6,  , 
there  were  3  private  connections  paying  water  rent,  and  on  June  30, 
1907,  there  were  64.  The  net  amount  of  bills  rendered  for  the  quar- 
ter ended  June  30,  1907,  was  f  1,427.30  United  States  currency. 

Zone  water  systems.^-The  water  systems  of  the  Zone  are  those 
which  have  been  installed  by  the  Commission  for  its  us©  in  conaec- 
tion  with  the  construction  of  the  canal.  Water  is  also  furnished  to 
the  houses  owned  by  the  Commission  and  occupied  by  Commission 
employees  and  to  the  hotels  owned  and  operated  bv  the  Commission. 
Where  it  has  been  possible  to  do  so,  extensions  to  tliese  svstema  have 
be^n  made  and  water  has  been  furnished  to  persons  living  in  the 
town.s  in  the  Z^th'  mH-iidn  of  rnmini-^-^inn  riimp-i  mtd  ([iinrters.  As 
waliT  is  fiirni-'  '  ■  —  ■  '  .  .  .  ,  .;.;.|.,;  .  ,  r  i:,,.  <  ■ \-~lnn  liv- 
ing in  (pmrtcr-^  fDnii'^hcd  l»y  llie  ('i)iiinii.-siiiii,  the  work  of  the  super- 
intcndi'nt  of  puliiii-  ^',■o[■k-■  iii  ioii][ciiioii  \>ilh  tlic  Zmu'  «alor  systems 
hii.-^  been  limited  to  tin'  rolii'cliori  of  wator  ri'rits  from  private  con- 
suiiHTs.  On  -hiiic  '.'A),  iun7,  there  were  ;i(i  jirivali'  comieirtions,  and 
:M  hills  vMTi'  rciidiTci!  for  tluit  qunrtt'r,  the  iicl  niiiotint  of  the  hills 
beiii-  S4S-4.-I,-,  Vuh<-^\  Slates  cunviii'v. 

J'lililir  i III firi'i;  I'll  iil.'^  in  the  Zof/i.— During  the  dry  season,  cxtend- 
iiij;  from  llu-  latter  )>,nl  of  Deeeniher  to  tlie  1st  of  May.  -i^-^l  '">'<'s  of 
roiuls  were  loii-l  riKled  in  the  Zone.  The  rliarnctcr  of  the  roatis  or 
trails  vi.ri<-s  with  tiu'  territ.irv  ibroiigh  wliieli  thev  piiss.  The  n)a<l 
from  Ctilel.rii  to  i-:m|.ire  is  a  macadami/.ed  road,  wliile  the  trails  over 
the  hills  ;ir.MWiallv  but  fiorsfeet  wide,  am!  are  not  passable  for  wheel 
Irallie.  Tlie  liillv  miiurc  of  these  sections  makes  it  iieeessan-.  in 
hamllin-  a-iinillinal  |,ro,liiel>,  to  Use  i.aek  animals,  so  that  trails  of 
thi-  uidtli  aiiMMTeverv  ivnuin.niellt . 

Tlie  trail-  ami  roads' enn-lriietrd,  hriellv  deseril>e.l,  are  asfoll.nvs: 

A7-iiiilelcaJI  froni  Uu- eit  v  of  Panama  into  the  Zone,  fallowing  the 
<,ldrn)e^-tr:iil:  a  .Vniile  t  rail  IVoni  I'edio  Mi-uel  loArraijan;  n  trail 
from  Km|.ire  louanl  I  .a  Chorrera,  in  the  K.^rmblie  of  Panama:  a  trail 
from  l!a-  OM-p,,  i,,w:ird  (Yiie.-;  a  maeadau)i/;ed  road  from  Cnlebra 
to  ICmpire,  anil  a  trail  fnnu  [empire  to  (lor^oria,  i>assitii:  throufjh  the 
villaL'e>>.f  Ba-Ohi-|)o  and  Mataehin. 

Short  coiiTUTiinLrlrail-.  have  aKo  been  biiill  in  llie  distrirt  of  Aneoii. 
ati.l  a  :;-inJI,-  irail  from  MonnI  Hope  to  the  interior  of  the  district  ,.f 
CriMohal   lia-  been  eon>lrneted. 
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Tliere  are  'I  slaughterhouses  under  the  directiun  of  Iho  suprriii- 
tendent  of  public  works,  located  at  Krapire  an<l  Gorgona,  and  3 
marketa,  I  each  at  Empire,  Gorgona,  and  Cristobal.  These  proper- 
ties are  sources  of  considerable  revenue  to  the  Zone. 

In  oriler  to  take  care  of  the  increased  slaughtering  at  Empire,  a 
new  .slaughterhouse,  farther  from  the  village,  is  being  couHlructed, 
and  will  be  ready  for  occupancy  by  September  1  of  this  year. 

Tlie  importance  of  the  works  described  under  this  headin{r  lies  in 
the  fact  that  they  have  been  paid  for  entirely  from  fimda  raised  by 
local  taxation. 

The  work  of  construction  of  the  Panama  and  Colon  water  and  sewer 
systems  and  pavements  will  soon  be  completed,  and  in  order  to  avoid 
liie  duplication  of  organization  and  duties  it  is  proposed  to  confine 
the  jurisdiction  of  the  superintendent  of  public  works  to  the  work  of  ^ 
inspection  of  water  and  plumbing  in  the  Zone  ami  the  operation  of 
slaughterhouses  and  markets;  the  actual  construction  work  in  con- 
nection with  public  improvements  to  be  turned  over  to  the  engineer- 
ing department,  wliich  is  equipped  for  and  is  doing  that  class  of  work 
.in  connection  with  the  construction  of  the  canal.  Under  this  divi- 
sion of  duties  the  superintendent  of  public  works  will  advise  the 
head  of  the  department  of  civil  ailminustration  as  to  the  mo.st  advan- 
tageous expenditure  for  local  purposes  of  funds  arising  from  local 
taxation.  Retiuest  will  then  be  made  of  the  chairman  for  the  execu- 
tion of  the  worlt  involved,  which  will  be  done,  under  the  chairman  a 
orders,  by  the  engineering  department. 


On  December  1,  1906,  the  division  of  schools,  which  had  been  a 
part  of  the  bureau  of  municipalities  since  May,  1906,  was  made  an 
independent  division.  The  average  enrollment  for  the  year  was 
1,643.  The  average  attendance  was  1,138 — 69+  per  cent  of  the  total 
enrollment.  Schools  were  open  during  the  year,  or  parts  of  the  -year, 
at  the  following  points:  La  Boca,  4  rooms;  Las  Sahanas,  1;  I^edro 
Miguel,  2;  Paraiso,  1;  Culebra,  3;  Empire,  3;  Las  Cascadas,  1; 
Cruces,  1;  Matachin,  2;  Oorgona,  4;  San  Pablo,  2;  Tabemilla,  t; 
Bohio,  3;  Gatun,  2;  Pleya  de  Flor,  1;  Cristobal,  3;  Chagres,  I; 
Friiolea,  1;  Ahorca  Lagarlo,  1,  and  Cimette,  1  room. 

The  personnel  of  the  division  of  schools  on  June  30,  1907,  consisted 
of  the  superintendent,  1  clerk,  and  31  teachers. 

Considerable  attention  has  been  given  by  the  Commission  to  the 
subject  of  schools  in  the  Zone.  New  buildings  have  been  authorized 
for  white  schools  at  Ancon,  Las  Cascadas,  Paraiso,  and  Bas  Obispo, 
and  additions  to  the  present  school  buildings  at  Oorgona,  Empire., 
and  Cristobal;  and  it  is  hoped  that  many,  if  not  all  of  them,  will  be  in 
condition  for  occupancy  eariy  in  the  coming  school  year. 

The  plan  proposed  and  apiiroved  by  the  Commission  contemplates 
the  employment  of  teachers  Irom  the  United  States,  of  two  grades,  at 
salaries  of  $90  and  $110  per  month,  respectively,  for  the  schools  to 
be  provided  for  American  and  Panaman  children;  and  for  teachers 
from  the  West  Lidies  at  a  aalaiy  of  $60  per  month  for  the  schools  to  be 
attended  by  the  children  of  West  Indian  laborers. 

Great  difficulty  has  been  experienced  during  the  past  year  in  secur- 
ing proper  quarters  for  women  teachers  from  the  United  States,  and 
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it  is  believed  that  this  arrangement  of  teachers  will  in  a  large  meaeuiv 
overcome  that  difficulty. 

It  is  also  proposed  that  the  schools  for  American  and  Faneman 
children  shall  be  oi^anized  into  grades,  with  the  pupils  carefully  cla» 
siiied,  and  that  as  far  as  conditions  on  the  Isthmus  will  permit,  faoil- 
itiea  will  be  provided  for  the  children  of  American  employees  here  as 
broad  in  scope  and  purpose  as  aw  those  of  the  schoota  in  the  United 
Stattrs. 

During  the  past  year  24  schools  were  opened.  Of  the  building 
used  6  were  constructed  for  schitol  purposes  by  the  Zone  government; 
14  schools  were  conducted  in  bmldings  rejmired  and  adapted  for 
school  purposes,  and  5  were  conducted  in  buildings  lea«^d  from 
private  parties  and  adapted  to  school  purposes. 
.  Conditions  throughout  the  Zone  government  are  very  satisfactory. 
No  changes  have  been  made  in  the  heads  of  divisions  or  other  impor- 
tant officials  sine*  I  assumed  charge  of  the  department.  Most  t>f^the 
men  in  the  department  in  important  positions  have  been  on  the 
Isthmus  for  some  time,  several  of  them  since  the  organization  of  ihe 
Zone  government,  and  with  a  familiarity  with  the  work  and  problems 
presented  have  developed  an  efficiency  reflecting  grt'at  credit  on 
themselves  and  resulting  in  commendable  work  by  their  divisinuH. 
Very  respectfully, 

Jo.  C.    S.   Bl-AOKIHIRN, 

Head  of  DejxiTfment  qfOiinl  Aflministrtition. 
The  Chairman.  Isti!Mia\  Canal  Commission, 

ChUayra. 
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July 

August 

September. 
October... 
November. 
December. 


January . . 
February . 
March.... 

April 

May 

Juno 


Total, 


Table  2. — Executive  office. 


Gold. 


Silver. 


Month. 


Monthly.  Hourly.'  Monthly.  Hourly. 


I 


1006. 


iw: 


37 
38 
37 
33 
33 
17 


16 
15 
14 
21 
22 
20 


6 

v. 

3 


2 
3 

:\ 

3 


wages. 


$8,292.27 
6.990.02 
6.294.22 
5.325.85 
4,666.32 
2,0p3.66 


2, 117. 10 

2,545.77 

2.092.50 

0  2.507.50 

0  4,121.26 

a  3. 935. 83 


Hourly. 

pwywt*. 

18 

61 

18 

50 

16 

57 

16 

52 

14 

47 

12 

29 

10 

26 

8 

26 

16 

24 

25 

23 


50,082.30 


July 

August 

September. 
October... 
November. 
December. 


January . . 
February. 
March... 

April 

May 

Juno 


a  Includes  district  judges. 
Table  3.     Bureau  of  municipaliiics. '» 


1906. 


11H)7. 


33 
35 
35 

:i8 

41 
•» 


2 


! :     1 

:::::::.. .::::::::i      1 

1 

1 

1         1 

33 
36 
36 

42 


■11.973.33 
2.819.81 
3,093.17 
3,070.20 
3,442.89 
367.50 


198.33 


Total. 


o  Discontinued  in  January. 
Tablk  4.     I) iv (sum  of  schools M 


14,9(».23 


July 

August 

September. 
October... 
Novemiwr. 
December. 


1906. 


January.. 
February. 
March.... 

April 

May 

Juno 


Total. 


11107. 


37 


32 

31  : 

32  ], 

33  ' 
33  i 

32';. 


13 
11 
3 
3 
3 
2 


40  I      12,798.37 


45 
42 
35 
36 
36 
34 


2,558.35 
2,4n.74 
2.423.34 
2,466.66 
2,513.83 
2,445.60 


17,683.80 


a  Separated  December  1, 1006,  from  bureau  ol  municipalitios. 
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Tabu  fi. — Fin  ikptrtmetU. 
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Tablb  8. — Police  department. 


Month. 


July 

August — 
September. 
October... 
November. 
December. 


January.. 
February. 
JIarch.... 

April 

liay 

June 


ToUl, 


1906. 


1907. 


Gold. 


Monthly.' Hourly 


227  '. 

241  ;. 

230  L 
245  !. 

242  I. 
262    . 


171 
185 
196 
199 
188 
184  i 


Silver. 


Monthly.  Hourly 


Total  em- 
ployees. 


227 
242 
240 
245 
242 
263 


171 
185 
196 
190 
188 
184 


Total  sala- 
ries and 
wages. 


112.325.86 
13,067.49 
13,527.43 
14,629.22 
14,427.27 
10,948.00 


10,761.26 
11,750.54 
12,485.78 
12,429.26 
12,506.29 
11.855.20 

150,713.60 


Table  9. — Revenue  department. 


July 

August 

September. 
October. . . 
November. 
December. 


January.. 
February. 
March  — 

April 

May 

June 


Total. 


1906. 


1907. 


53 

17 

4 

51 

19 

4 

55 

19 

6 

61 

19 

10 

62 

20 

8 

62 

.  .X 

20 

59 

21 

56 

1      21 

55 

23 



60 

!     25 

64 

25 



65 

25 

74 
74 
80 
90 
90 
82 


80 
77 
78 
85 
89 
90 


17,422.19 
7,783.78 
8,093.19 
8.418.05 
8,760.55 
8,135.28 


8,350.90 
8.233.76 
7.448.08 
7,273.00 
9,883.75 
8.833.65 

96,645.18 


Table  10. — Division  of  public  works.^ 


July 

August 

September. 
October... 
November. 
December. 


January.. 
February. 

March 

April 

May 

June 


1906. 


1907. 


7 
7 
8 
8 
9 
10 


12 
13 
13 
20 
19 
19 


Total. 


1 
1 
1 

35 
19 
19 


3 
4 

18 
192 
256 

62 


7 
8 
9 
9 
10 
11 


16 

18 

32 

247 

294 

100 


11,142.71 
1.247.33 
1,508.51 
1,120.41 
1,782.17 
1,576.68 


1.750.23 
2.063.56 
2,280.34 
6,200.34 
8,074.71 
6.847.01 


35,588.00 


a  Pxevlous  to  December  1, 1906,  oflSce  of  water  commissioner. 
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AtTKKDix  2.— DbmrtUkktv  or  RBrKKCBa. 

bn  and  paralf  rtguUtrd  in  (Ar  pM(-o 
/roni  Ju7y  /,  J9(M,  fu  J.inr  30,  1907.  ' 

I    Wrni        .  .._.  ...  . 

I  n^ulurd.    r«i»l»tffl.   regin*"wl.    . 


I 


UMaebla... 

Panln. . . . . 


ST.UB        to.gm 


I  twnby  conilT  ibM  tb*  kbarafUMnxat  I*  ranM. 
.iMCOK,  (:ui>i.Zo]tE.JiiJ|>i,  tlur. 
TiiiLK  l2.—DrlaiUil  tlalmtrnt  of  lit 


LK  12. — Drfotldf  tlalmtrnt  of  lit  aumhtr  of  rrffifltriil  pifvn  dxtjMAttf  to  jo 
pmnl»  fty  lAf  Critlohal  arhtm^  i>fi<r /or  ptriod  July  I,  l$06.  to  JaitcSO,  IVfJ. 


■ThiidM.  ]  Titnldtil.      Colon 
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Table  13. — Detailed  statement  of  mail  dispatches  made  from  July  /,  1906y  to  June  SO, 

1W1. 


Month. 

Now  York. 

Jamaica. 

Barba- 
dos. 

Trini- 
dad. 

Port 
Limon. 

New  Or- 
leans. 

French. 

Total. 

190A. 
July 

11 
8 
8 
8 

10 
9 

8 
9 

7 
12 
10 

8 

2 
2 
3 
3 
4 
6 

6 
3 
4 
6 
6 
4 

49 

3 
2 
2 
2 
4 
4 

3 
2 
3 
3 
3 
3 

16 

Atigiidt.  ,,..,., 

4 
2 
2 
2 
3 

3 
3 
3 
3 
3 
4 

32 

16 

Seplember 

15 

October 

15 

November 

20 

December. . . . . : 

2 

3 
4 
4 

6 

4 
5 

1 

2 
2 
2 
2 
3 
2 

25 

1907. 
JfiniiAiy 

25 

February 

23 

Manrh 

3 
h 
4 
4 

26 

is?.::-.:::::::::::: 

37 
33 

June 

30 

Total 

108 

34 

16 

28 

14 

281 

Toil  M.  CooKK,  Director  of  Potl$. 


I  hereby  oertlFy  that  the  above  statomont  is  corrpct. 
Ancon,  Canal  Zonk,  July  1. 1907. 

Table  14. — Statement  of  money-order  business  during  fiscal  year  ending  June  SO,  1907. 


Month. 


190G 

July 

August 

September 

October 

November 

December 

1U07 

January 

February 

March 

April 

May 

June 

ToUl 


Numl)or 

of  orders 

issued. 


2.764 

4,774 
4,455 
5,840 
5,883 

(1,785 


7,407 
7,609 
8,246 
10.763 
8,782 
9,532 


82,830 


Amount  of  money  orders  Issued. 


On  United 
States. 


194,127.22 
121,248.90 
111,908.34 
140,705.34 
141, 57a  01 
163,084.03 


179.564.62 
186.730.18 
184.111.25 
263.739.51 
205,604.94 
227,738.71 


On  Canal 
Zone. 


$4, 27a  83 
7,00a26 
6,206.62 
9,571.78 
9.805.96 
9,685.00 


21,486.95 
32. 58a  01 
37.747.78 
59.3Sa46 
47,317.42 
53,076.60 


2,020,226.65 


296.738.69 


ToUl. 


198,401.05 
128.252.16 
118.114.96 
150,277.12 
151,379.56 
172,769.03 


201.051.57 
2l9,3iai9 
221,850.03 
323,122.97 
253,012.36 
281,415.31 


Fees. 


2,318,965.34 


$380.26 
547.46 
507.36 
656.41 
66a  32 
757.82 


86a  98 

92a  22 

965.34 

1.34a  46 

1,066.33 

1,174.90 


9,832.65 


Average  amount  of  i>ach  money  order,  128  plus. 
Correct. 

Ancon,  Canal  Zone,  July  /,  1907. 


Toy  M.  Cooke,  Director  of  Posts. 


Table  15.-  -Soles  of  Panama  postage  stamps  surcharged  ''('anal  Zcwic'*  from  July  /, 

1906,  to  June  SO,  1907. 


Month. 


1006. 

July 

August 

September 

October 

November 

December 


Value. 


$3,412.03 
2,965.23 
3,?25.87 
3,401. 14 
4,941.64 
4,928.10 


Month. 


Value. 


1007. 

Januar>' !  $3,683. 58 

Febniary 4,646. 87 

March '  6,701. 46 

ADrii 5,116.70 

May 1  C ,  442. 54 

J  une 4,817. 64 


Total  value,  $54,803.79. 

I  hereby  certify  that  the  above  statement  is  correct. 
Ancon,  Canal  Zone,  July  1, 1907, 
S.  Doc.  65,  60-1 13 


Tom  M.  Cookx,  Director  of  Potts, 
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Table  19. — Ditfmon  of  customs. — Statement  of  vessels  entering  and  clearing y  and  move- 
ment of  passengers  and  cargo  at  the.  port  of  Oistohal,  Canal  Zone,  during  the  fiscal 
year  ending  June  SO,  1907. 


Nation. 


American Steam. 

Do Sail... 

British Steam. 

Do SaU... 

Norwi^an Steam , 

Danish do. 

German • do . 

Swedish ' do. 

Total ' 


Class. 


Number 
entering. 

Tonnage. 

1 

19 
9 

31 
7 

45 
2 
2 
1 

53,355 
2,974 

55,682 
2,601 

81,587 

3,866 

2,644 

438 

116 

203,147 

Number 


17 
9 

33 
6 

44 
1 
2 
1 


Tonnage. 


47,514 
2,974 

59,823 
2,229 

79,623 

1,572 

2,644 

438 


113         196,817 


Services  rendered  seamen: 

Seamen  discharged 8 

Seamen  shipped 50 

Seamen  deserted 7 

Seamen  deceased 0 

Movement  of  passengers  and  cargo: 

Cargo  arriving,  transit tons. .  17,894 

Cargo  arriving,  local '. do 258,910 

Cargo  departing,  transit do 16,062 

Cargo  departing,  local do 4,072 

Passengers  arriving 1 ,543 

Passengers  departing 1,286 

I  hereby  certify  that  the  above  statement  Is  correct. 

Tom  M.  Cooke, 
CoUedor  of  Revenues,  ex  officio  Collector  of  Customs. 
Ancon,  July  i,  t907. 

Table  20. — Division  of  customs — Statement  of  vessels  entering  and  clearing,  and  move- 
ment of  passengers  and  cargo  at  the  port  of  Ancon,  Canal  Zone,  during  the  fiscal  year 
ending  June  30,  1907. 


Nation. 


Class. 


American Steam. 

British do. 

Chilean do. 

German do. 


Total. 


Number 
entering. 


60 
64 
27 
12 


Tonnage. 


163 


119,532 
75,602 
46.255 
33,267 


274,656 


Number 
clearing. 


61 
63 
26 
12 


Tonnage. 


168 


122,071 
74,966 
44,546 
33,267 


274,870 


Services  rendered  seamen: 

Seamen  discharged 120 

Seamen  shipped. 71 

Seamen  deserted 50 

Seamen  deceased •. 2 

Movement  of  passengers  and  cargo: 

Cargo  amving.  transit tons. .  118,408 

Cargo  arriving,  local do. . . .    12,999 

C^xgo  departing,  transit do. . . .  196,049 

Cargo  departing,  local do 212 

Passengers  arrl\ing 5,912 

Passengers  departing 4,599 


I  certify  that  the  alwvo  statement  is  correct. 


Ancon,  Canal  Zone,  July  1, 1907. 


Tom  M.  Cooke, 
Collector  of  Kevenues,  ex  officio  Collector  of  Customs. 
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Table  27. — Statement  showing  number  of  convicts  in  penitentiary  during  year  ended 

June  SO,  1907. 


Convicts  in  confinement  July  1, 1906 45 

Number  of  convicts  beginning  penitentiarv 
sentences  during  tbe  year  ended  June  30, 
1907 85 

130 


Number  of  convicts  discharKed,  pardoned  etc., 
during  year  ended  June  30,  1907 48 

Number  of  convicts  in  confinement  June  30, 
1907 82 


130 


Table  28. — Statement  of  crimes  committed  by  prisoners  confined  in  the  Canal  Zone 

penitentiary^  June  SO,  1907. 


Arson 2 

Attempt  to  murder 3 

Burglary 18 

Crime  against  nature 1 

Embezzlement 1 

Forgery 15 

Grand  larceny 23 

Larceny 8 


Obstructing  railroad  track 1 

Manslaughter 2 

Murder 1 

Rape 3 


Kape. 
Soaon 


lomy 1 

Rioting 3 

ToUl 82 


Table  29. — Statement  of  occupation  of  prisoners  confined  in  the  Canal  Zone  penitentiary  ^ 

June  SO,  1907. 


Blacksmith 1 

Brakeman 2 

Carpenter. 5 

Clerk 1 

Cook 1 

Farmer 1 

Fireman 2 

Foreman. 1 

Laborer. 48 

Laundress 2 

Machinist 4 


Messenger 

Holder 

No  occupation . 
Oiler 


Porter 

Sailor 

Switchman 

Vendor 

Watchman. 


Total 82 


Table  30. — Edvcatimuil  qunUfications  of  prisoners  confined  in  the  Canal  Zone  peniten- 
tiary, June  SO,  1907. 

Able  to  read  and  write 62 

Unable  to  rpad  and  write 30 

Total 82 


Table  31. — Statement  shovnng  nationality  of  prisoners  confined  in  the  Canal  Zone 

penitentiary,  June  SO,  1907. 


American 8 

Antiguan 7 

Barbadian 17 

Chilean 4 

Colombian 8 

Danish 1 

iksuadorian 1 

East  Indian 1 

Oerman 1 

I  tolian 1 


Jamaican 14 

N  icaraguan 1 

Panamanian 6 

Peruvian 4 

Porto  Rican 1 

Spanish 3 

St.  Lucian 1 


Total 82 


Table  32. — Statement  showing  apes  of  Zone  prisoners  confined  in  the   Canal  Zone 

penitentiary,  June  SO,  1907. 

Under  16  years 1 

16  to  30  years 63 

30  to  40  years 13 

40  to  50  years .': 4 

70  to  80  years 1 

Total 82 


Age  of  youngest  prisoner 13 

Age  of  oldest  prisoner 77 


[ 
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Appendix  6. — Fire  Department. 

Table  35. — SUilemcnt  of  fires  in  the  Canal  Zone  and  the  amount  of  loss  resulting,  from 

October  1,  1906,  to  June  SO,  1907. 


October... 
November. 
December. 


January.. 
February. 
March  a.. 

April6... 

May 

Jane 


Month. 


Number 
of  fires. 


190C. 


1907. 


0 
0 
4 


3 
1 
5 
4 
8 
4 


Total  loss. 


Govern- 
ment loss. 


$110 


24 

5 

110 

c 110,000 

225 

10 


$110 


12 

5 

110 

c 110,000 

195 

10 


a  Fire  in  Panama,  not  included  in  above,  resulted  in  loss  of  $4,750  on  building  and  contents. 
f>  Two  fires  in  Colon,  not  included  above,  resulted  in  loss  of  $10,0Qp,  none  oiwhich  was  Qovemment 
property, 
c  Fire  on  April  1  destroyed  two-thirds  of  Mount  Hope  storehouse. 
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APPENDIX  H. 
KSPOBT  OF  THE  CHTBF  BAmTARY  OFFICEA. 


Anoon,  Canal  Zone,  Av^uat  SS,  }907. 

Sin:  During  llie  BscaI  year  1906-7  the  health  conditions  of  the 
Isthmus  have  been  good.     This  c-an  be  best  exemphfied  by  railing   ' 
your  attention  to  a  few  statistics  concerning  our  forc«. 

During  the  preceding  calendar  year  we  averaged  a  force  of  26,000 
men;  during  the  fiscal  year,  32,000;  the  deatli  rate  for  the  two 
periods  was,  respectively,  41  per  thousand  and  39  per  thousand,  a 
marked  improvement.  I  compare  the  calendar  and  fiscal  years,  as 
heretofore  we  have  gotten  together  no  report  for  the  fiscal  year. 

The  number  of  wnite  employees,  respectively,  were  5,464  against 
7,727,  the  annual  death  rates  for  these  whites  being  16.27  and  15.9.3, 
respectively,  per  thousand.  Our  negro  employees  averaged,  respec- 
tively, 21,822  and  25,360,  the  death  rate  being  49.01  and  43.34.  The 
total  population  of  the  Canal  Zone,  including  Panama  and  Colon, 
averaged  66.011  and  87,215;  the  death  rate  49.10  and  42.0S. 

Tliese  ligures  .show  a  marked  improvement  in  the  death  rate  among 
ull  cliisscs.  The  lowest  difTi-renco  existed  among  the  whites.  Thi.-^ 
was  lo  h;.vr  lif-rii  f.Nin-ctr.i ,  as  ihr  dentil  rati'  jiiiuiTig  the  whites  was 
small  .lurin^Mh.'  |.ivvi<nis  y.-iir. 
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You  will  notice  that,  as  in  all  former  years,  the  death  rate  of  the 
negro  employees  is  very  much  higher  than  that  of  whites,  this  year 
being  as  3  to  1.  It  is  apparent  that  the  white  man  stanas  the  con- 
ditions on  the  Isthmus  just  about  three  times  as  well  as  the  negro; 
but  the  death  rate  among  our  negro  employees  is  decreasing  year  by 
year,  and  I  hope  will  eventually  oe  the  same  as  that  of  the  whites. 

Pneumonia,  which  for  the  past  two  years  has  been"  the  greatest 
cause  of  deatn  among  our  negro  emplovees,  is  markedly  decreasing. 
In  July,  1906,  the  firat  month  of  the  fiscal  year,  we  had  86  deaths 
from  pneumonia  among  our  employees.  The  mortality  from  this  dis- 
ease has  been  steadily  decreasing,  until  in  June,  1907,  the  last  month 
of  the  fiscal  year,  we  had  only  20  deaths. 

The  general  work  of  the  sanitary  department  has  increased  and 
expanded  during  the  year  as  was  maae  necessary  by  the  general 
expansion  of  work  on  the  canal.  That  the  work  of  the  department 
has  been  done  efficiently  is  evidenced  by  the  fact  that  though  the 
area  and  population  to  be  cared  for  have  been  greatly  increased,  still 
the  general  nealth  conditions  have  steadily  improved. 
Very  respectfully,  yours, 

W.  C.  GORGAS, 

Chief  Sanitary  Officer. 

Chairman  Isthmian  Canal  Commission, 

Culehra,  Canal  Zone, 


GENERAL   STATISTICS. 

Populalionj  number  of  gold  and  silver  employees  separately  and  consolidated^  deaths,  and 
death  rateSj  by  months,  for  the  fiscal  year  ending  June  SO,  1907. 

JULY  1906. 


PopalA- 
tlon. 


Dcaths.o 


Employees  of  Canal  Commission  and  Piinama  U.  K.  Vo.:  i 

Gold 5.052 

Silver |      22,989 

Total 

Empiojrees  and  civil  population: 

Panama 

Colon  and  Cristobal 

Canal  Zone 


Total. 


AUGUST,  1906. 


Employees  of  Canal  Commission  and  ranania  H.  K.  Co.: 

Gold 

Silver 


Total. 


Employees  and  civil  population: 

Panama 

Colon  and  Cristobal 

Canal  Zone 


ToUi. 


13 
138 


Annual 

average 

per  1,000. 


5,209 
24,286 

8 
145 

29.555 

153 

26,400 
14,078 
35,500 

122 

70 

214 

75,978 

406 

30.87 
72.03 


1&22 
71.60 


62.12 


55.45 
60.00 
72.33 


64.12 


a  Those  credited  to  the  Canal  Zone  Include  einployoea  who  died  within  the  territorial  limits  of  the 
Zone. 
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PoptdaUon,  number  of  gold  and  silver  employees  separately  and  consolidated^  deaths,  and 
death  rates,  by  mcnUhs,  for, the  fiscal  year  ending  June  30,  1907 — Continued. 


JANUARY,  1907. 


Employees  of  Canal  CominiMion  and  Panama  R.  R.  Co.: 

White 

Black 


Total 

Employees  and  civil  population: 

Panama, 

Colon 


Canal  Zone. 


Popula- 
tfon. 


I  Annual 
Deaths.a  average 
per  1,000. 


13.01 
30.06 


25.62 

41.83 
46.78 
27.41 


FEBRUARY,  1907. 


Employees  of  Canal  Commission  and  Panama  R.  R.  Co.: 

White 

8,504 
27,800 

10 
83 

14.11 

Biack 

•      35.83 

Total 

36,304 

31,063 
13,852 
47,579 

93 

82 

51 
145 

30.74 

Employees  and  civii  population: 

Panama. 

31.68 

Colon 

44.18 

Canal  Zone. 

36.57 

MARCH,  1907. 


Employees  of  Canal  Commission  and  Panama  R.  R.  Co.: 

White 

Black 


Totol 

Employees  and  civil  population: 

Panama. 

Colon 

Canal  Zone. 


'     ft  9, 173 
ft  27, 214 


15.69 
48.50 


40.23 

23.56 
32.30 
37.85 


APRIL,  1907. 


Em 


ployees 
While. 
Black. 


of  Canal  Commission  and  Panama  R.  R.  Co.: 


ToUl 

Employees  and  civil  population: 

Panama 

Colon 

Canal  Zone 


ft  10, 170 
ft  27, 996 

9 
114 

ft  38, 165 

31,963 
14,263 
51,569 

123 

81 

53 

200 

laoi 

48.86 


38.67 

3a  30 
44.50 
4&53 


MAY,  1907. 


Employees  of  Canal  Commission  and  Panama  R.  R.  Co.: 

White 

Black 


Total 

Employees  and  civil  population: 

Panama 

Colon ;      14,378 

Canal  Zone I     51,988 


ft  10, 466 
ft  28, 537 


ft  39, 003 


33,584 


1&34 
34.48 


3a  16 

26.79 
34.21 
33.96 


o  Those  credited  to  the  Canal  Zone  Include  employees  who  died  within  the  territorial  Umlta  of  the 
Zone, 
ft  Compiled  from  pay  rolls  of  the  previous  month. 
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Deaths  by  ages. 


Under  1  year ? . .  429 

From  1  to  4  years 117 

From  4  to  10  years 54 

From  10  to  20  years 272 

From  20  to  30  years 1,041 

From  30  to  40  years 021 

From  40  to  50  years .^ 463 

From  50  to  60  years « 269 


From  (» to  70  years 117 

From  70  to  80  years 51 

From  80  to  90  vears 20 

From  90  to  100  years 5 

Over  100  years 2 

Ages  unknown 209 

•Total 3,670 


Deaths  of  Isthmian  Canal  Commission  and  Panama  Railroad  employees,  by  nationality. 


Antigua 33 

Austria 1 

Barbados 618 

Bolivia 1 

British  Guiana 2 

Canada 1 

Ck>lombia 32 

Costa  Rica 1 

Cuba 2 

Domerara 5 

Dominica 3 

England 9 

Franco 15 

Fortune  Islands 5 

Greece 8 

Germany 2 

Grenada 17 

Guadeloupe 16 

Haiti 3 

Holland 2 

India 1 

I  reland 1 


Italy 8 

Jamaica 2(V5 

Martinique 92 

Mexico 1 

Mon  tserra  t 10 

Nicaragua 2 

Panama 46 

Porto  Ulco 2 

San  Salvador , 1 

Scotland 1 

Spain 39 

St.  Kitts 8 

St.  Lucia 24 

St.  Thomas 4 

St.  Vincent 6 

Trinidad 22 

Unknown 15 

United  Stetes 41 

Venezuela 2 

West  Indies 6 

Total 1,273 


Causes  of  death  of  employees  of  Cojumission  and  Panama  Railroad  Company. 


Abscess,  hepatic 1 

Accidental  traumatism 104 

Alcoholism,  acute 3 

Anaemia 1 

Ankylostomiasis 2 

Apoplexy 2 

Arthritis,  chronic 2 

Beriberi 2 

Biliary  calculi 2 

Broncho-pneumonia 13 

Bronchitis,  acute 1 

Bright's  disease 22 

Bums 2 

Cellulitis 1 

Diabetes 1 

Disease  of  nasal  fosstc 1 

Drowning,  accidental 2 

Drowning,  suicidal 1 

Dysentery 56 

Dysentery,  amoebic 2 

Endocarditis 4 

Entero-i'olitis 3 

Epilepsy 1 

Epithelioma  of  tongue •. 1 

Fever,  ha»moglobinuric 6 

Fever,  malarial 206 

Fever,  typhoid 95 

Fractures 9 

Gangrene 1 

Gonorrhea 1 

Heart  disease 16 

Heart,  organic  disease  of 7 

Hepatiti  s,  acute I 

Heraorrh^igc 3 

Hemorrhage,  cerebral 2 

Empyema 6 

Hernia,  strangulated 1 


Ill-defined  diseases. . .' 2 

Intestinal  obstructions 4 

Liver,  abscess  of 6 

Liver,  cirrhosis  of 5 

Lungs,  congestion  of 1 

Lungs,  oedema  of 1 

Lungs,  tuberculosis  of 58 

Meningitis 21 

Meningitis,  purulent 1 

Myocarditis 3 

Nephritis,  acute 36 

(Eoema  of  the  larynx 2 

Paralysis 2 

Pericarditis , 6 

Peritonitis 16 

Pleurisy 1 

Pneumonia 466 

Pydomia 5 

Rheumatism 2 

Senile  debility 2 

Septicemia 27 

Skull,  fracture  of 1 

Stomach ,  cancer  of 1 

Stomach,  carcinoma  of 1 

Suicide 1 

Syncope 1 

SyphUls 1 

Tetanus 2 

Thrombosis 1 

Tu!x>rculosi«,  pulmonary 6 

Tuberculosis,  miliary 1 

Uncinari 1 

Lungs,  gangrene  of 3 

Not  stated -  6 

Total 1,273 


S.  Doc.  55,  60-1 14 
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LiH  of  deaiba  of  white  employees  on  the  Isthmus,  giving  nanuy  country,  occupation, 
length  of  time  on  the  Isthmus,  age,  and  cause  of  death — Continued. 

DECEMBEB^  1900. 


Name. 


Antonis,  Antonio.. 

Boojer,  Oilier 

Castillo,  Benjamin. 

Dodd,  W.  R 

Firth,  Arthur 


Giacimo,  Fantonl. 
Savesta,  Lozcno. 


Country. 


Oecupatf  on,  etc. 


Time  on 
Isthmus. 


Age. 


Spain Laborer ;  4  wks. . 

Austria ! do (T) 

Panama do |  Native. 

29mo8. 

Wmos. 


United  SUtes. 
England 


lUly.. 
do. 


isavtwut,  i^u£vuu. ..uu. 

Weber,  Leon France 


Engineer  department. . 
Mechanical     depart-  ! 
ment. 

Laborer !  1  mo 

do 15  days. 

do (?) 


29 
30 

(?) 
38 

(T) 

24 

45 

(?) 


C^iusc  of  death. 


Pneumonia. 
Typhoid  fever. 
Meningitis. 
Cardiac  thromlxMris. 
Fracture. 

Fracture  of  skuIL 

Malaria. 

Fever. 


JANUARY,  1907. 


Casanoves,  Antonio. 
Entahan,  Monelic 
Fitch,  Thomas 
Gonzales,  Antonio 


Garcia,  Leandro 
Marion,  Dennis. 
Pruden,  H.  D... 
Ridley,  Geo.  V.. 
Warden,  Otis. . . 


do 
United  SUtea. 

do 

do 


.do !  Carpenter. 


Laborer (?)  25 

do 2mo8...  2« 

Panama  R.  R 18mos..  35 

Engineering  and  con-    8  mos. . .  24 
st  ruction. 

Laborer 5  wks...!  40 

Machinist (?)       i  40 

Electrician |3wks...  29 

Doctor |20mos..l  30 

!  3  mos...  24 


Drowning. 
Nephritis,  chronic. 
Dysentery,  amoebic. 
Pneumonia. 

Do. 
Intestinalobstruction. 
Tyhoid  fever. 
Pneumonia,  lobar. 
Typhoid  fever. 


FEBRUARY,  1907. 


Home,  W.  R 

Newman,  Frank. 


United  SUtes. 
do 


Carpenter. 
do.... 


9  mos. 
6  mos. 


29 
41 


Ilffim  ogloblnuric 

fever. 
Tuberculosis. 


MARCH,  1907. 


Feeney,  Michael. 


Fountain.  John  H. 
James.  Edward . . . 
Kendal,  Thomas.. 


United  SUtes. 


.do. 
.do. 
.do. 


Panama  R.  R. 


Conductor. 
Clerk 


8  mos. 


3yrs... 
22  mos. 


Engineer  depa^ment.  I  4yr8. 


(T) 


29 
40 
62 


AocidenUI      trauma- 
tism      (Panama 
R.  R.). 
Do. 

Septicismia. 

Malarial  fever. 


APRIL,  1907. 


Ferandes,  Jose 

Martinet,  A  model. 
Morena,  Amorena.. 
Pon  Yela,  Juan 


Powell,  Horatio 

Turner.  Frank  M... 

King.  S.  I 

Murphy,  Joseph 

Rick,  August  J 

Little,  Katherine  L. 


Spain 

Martinique.. 

Spain 

....do 


England 

do 

United  SUtes. 

do 

do 

do 


Laborer 

Quinine  dispenser. 

laborer 

do 


Foreman 

Engineer  department. 

Panama  R.  R 

Machinist 

Foreman 


3  mos... 

21 

12  mos.. 

26 

2  mos... 

22 

(?) 

44 

lyr 

33 

15  mos.. 

50 

7  mos... 

(T) 

lyr 

37 

lyr 

46 

8  mos... 

13 

Drov^'ning. 

Pneumonia. 

Fever,  typhoid. 

AccidenUl  trauma- 
tism. 

Dysentery. 

Cirrhosis  of  liver. 

Septicaemia. 

Biackwater  fever. 

SepticflBmia. 

Railroad  accident  (In- 
ternal hemorrhage). 


MAY.  1907. 


Apostal,  Demotris... 

Barzal.  Lwjn 

Brava.  Pcitro 

Driendos,  Josof 

Evangliiis.  Ger)rgius, 

Fukla,  Aristido 

GJll,  (trrporir 

Gucllm.   Vnprl  M 

Lithdakis.  Costl.s 

Pocornuma,  -Vbiinilo. 


Sanchez,  ManuH. 
William,  Joseph. 


Greece... 

Spain 

Italy 

Greece... 

do... 

do... 

Spain 

(V)ioini>ia. 
Gn»ece... 
Spain 


I  Colombia. 
.1  EngUmd., 


Laborer. 
....do.. 
...do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 


do. 

Cook.. 


(?) 
(?) 
(?) 
(?) 
15  days 


I 


4  mos. . 
lyr.... 

(?) 

5  mos.. 

20yr8.. 
15  moa. 


Xl     Drowning. 
(?)  I  Powder  blast. 
58     Drowning. 
23  Do. 

40     Pneumonia. 
27     Drowning. 
32     Dvnamite  explosioii. 
Xi  '  Meningitis. 
22  I  Drowning. 
29  '  Accidental      traam*- 

I     tism. 
20     Malaria. 
34  I  E«s«t,Vs^^^^^ 
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MonlMji  rffiorl  iif  hoapilah  for  the  ytar  mding  June  SO,  7907— Coil tiDUetl, 


ployecs 

51S^ 

>tck  In  hu^ 
pIMUdur- 
bigmculth. 

In  h<Hpl- 

ToUl  nura 
herot™- 
ployeM 

cuap  dur- 
ing moiitb. 

per  Ihoil- 

Total  Qom- 
l»r  or  (-01. 

slL-k'm  hoL 
ptlnls  ind 

sssx 

IDOBth. 

Total 
■iPk  dnUy 

ion. 

i 

WE 

sn.M 

^% 

7«. 
72& 

an 

li 

saw 
law 

310.41 

3M.K3 

13a  IS 

iae.u 
laaos 

sios 

IS 

3.3S 

7M.47 

II 

HAW 

31 GZ 

7S7 

0.214  at 

3na 

l,7gO.M 
l«.S7 

u.to 

4M 

11,000.  T» 

Via.  73 

"S^^f"'!^:.^. 

SumTiMirj  o/  Ihe  wort  o/  [fc  wntfary  deparimad  in  the  ri(y  o/  Faruttna/or  the  /leal  year 
1906-7. 

Street  cleaning  and  garbage  coUwtion: 

Daily  average  number  of  men  at  work  during  the  yoar 51 

Daily  averse  number  of  care  used  during  the  year 18 

Total  number  loada  ot  Bweepings 10,921 

Tnlal  number  loads  of  garbage M,  743 

Tola!  number  of  miscoIIaneouB  Inada  carted 15 

Times  street-Bweeping  machioes  used 90 

Street  sprinkling: 

Times  street  ^rinklprs  used 7-15 

Number  uf  gallonfi  eprinkled  on  Btreela '2,  73(i,  5(19 

Inspectiitn  of  yiutle: 

Houses  inspected  and  found  in  good  condition 1,274 

Houaee  inspected  and  fmmd  in  bad  condition ,^98 

HouBM  witn  water  connections 1,456 

Houses  without  water  connections (505 

Housea  with  aewer  connections 1,418 

Housee  without  sewer  connections 619 

Water-closets  in  good  condition 1,  34S 

Water-closels  in  bad  condition 481 

Yards  with  drainage  good 1, 189 

Yards  with  drainage  bad 362 

Traps  in  yards  connected  with  eewer 1,489 

Trape  in  yards  not  connected  with  aewer 252 

TanKBon  premises 18 

Wells  on  premises 79 

Persons  notified  as  to  insanilarv  condition  of  their  yards 1, 7(10 

PeraonB  notiflfxl  to  connect  witli  water  and  sewera (12 

Persons  warned  for  havine  mostjuito  larvie 1,  UG 

Persons  fined  by  local  authorities ^ 79 

Places  where  moaguilii  larvte  wore  found 1,470 

House  'leaning  and  whitewashing  (for  first  three  months); 

Daily  average  number  of  men  at  work 29 

Tola!  number  of  rooms  cleaned - 872 

Total  number  of  rooms  whitened 1. 597 

Total  number  of  walls  whitened 809 

Total  number  of  yards  cleaned 32 

Total  number  of  carta  of  rubbish  removed 
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Autiplicltw  brieodo: 

W  umber  of  linear  feet  of  ditches  dEan(>d 3S3.  738 

Number  of  linear  feet  of  (iitfhea  dug 13,3113 

Number  of  st[Uftreftiet  nf  weoda  and  gias  cut 1.  423,  U«i 

NumbfT  of  ciBtcme  lillod ] 

Numburot  wellK  (iUed _ .__ __ SRI 

Numb*i- of  cubic  yards  of  canb  used 10,  DSC 

Numbw  (if  dralnu  oiled 27 

Number  of  Irwichee  oiled ^- ST 

NumbtT  of  j-ards  (lilwl tM 

Number  of  wells  oil«l S 

Number  of  linrfir  feel  of  cement  laid 2;  £40 

M'laquito  oil  used  in  uiline  wdle,  pu(^,  etc.  (t«rr«lB) 4112 

Numoer  (il  cesspools  filled. IS 

Number  of  dnya  caru  worked ^ 28S 

Diiil}[  Eivoraffc  number  of  carts  at  work 7 

DisiricU  oiJtil;  Cocoa  Grove,  Bmilovnrd  Ancim,  Avenid*  C«nlnj, 
AvcniiU  A,  AvMiida  tl,  Avmida  Nortn,  Avraiida  Siir.  PUuia 
Niti'ional.  Palaxa  Anui;^,  Panainu  Ruilroiul  yarile.  Ouucliatiali, 
Munioti,  (tuleilimiu,  Triuchcm,  Pueblu  Nuevn,  Sua  Miguel.  Gnmillu, 
ami  Houlevwd  df  la  Dors. 
Fri'f  dinfrilmlinn  of  water: 

NmiiU'rcitwBlwearUiniwetdftUy) 0 

W)ii''r  di.il.ribul^Ml  during  tbpynarat  pointa  in  town  whom  hydrantDnro 

not  n-adily  apcnswblo gaJloiw. .  3, 045,  MO 

Stegiiinyiii  brlpiue; 

Number  of  limi-a  housca  wero  iiup«cl4Kl ...,  4SlS02 

H'lnnca  clospd «i  they  could  not  be  iiv^ottod-,. .....i....  2.201 

II ouwLit  where  lar^■^e  were  found 3;  066 

Tivnke  n-jKirliil  in  eood  condition 335 

TankR reiier(j>d  in  bati  condition -.. -.-,-., l.fiH 

WelJB  reported  In  gwud  condition , 1, 681 

WuIIb  reported  !n  bad  condition. 1, 583 
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ft 

Sick  inspection: 

Number  of  hotels  inspected  (daily) 2S 

Number  of  persons  reported  ill .'J58 

New  buildings: 

Plans  of  houses  to  be  constructed,  submitted  to  health  officer  and 

approved 201 

Summary  of  the  work  of  the  sanitary  department  for  the  fiscal  year  l[)06-7  in  the  cities  oj 
Colon  and  Cristobal  {inchiaing  Mount  tiope^  Gatun,  and  Brazos  Camp). 

Sanitation,  Cristobal: 

Number  of  cans  of  garbage  removed 105, 818 

Number  of  loads  of  yard  garbage  carted 5, 846 

Number  of  blocks  of  street  cleaned 4, 215, 903 

Miscellaneous  loads  carted 373 

Number  of  cans  of  night  soil  removed 128, 231 

Number  of  night-soil  cans  installed 141 

Number  of  loads  to  and  from  storehouse 67 

Sti^)myia  mosouito  brigade,  Cristobal: 

Sfjuare  yards  of  vegetation  removed 131, 4*5 

Water  rtK^eptacles  overturned 4, 939 

Water  receptacles  destroyed 35 

Water  receptacles  collected 70, 656 

Barrels  spigoted 125 

Barrels  covered 253 

Barrels  oiled 559 

Square  yards  of  lagoon  oiled 29,  954 

Crab  hollas  oiled 30,  566 

Crabs  kille<l 10,571 

Pools  oiled 17,  745 

Barrels  destroyed 242 

Tanks  oiled 1, 603 

Number  of  feet  of  concrete  drain  cleaned 264, 305 

Total  number  of  breeding  places  eradicated 1, 104 

Sanitation,  Colon: 

Number  of  cans  of  garbage  removed 308. 328 

Loads  of  yard  garbage  carted 2,  ()62 

Number  of  cans  of  night  soil  removed 523, 947 

Miscellaneous  loads  carted 741 

Number  of  nuisances  reported 565 

Number  of  nuisances  abated 221 

Number  of  yards  inspected 583 

Square  yard.8  of  street  watered 0, 664,  630 

Cars  of  dirt  unloaded 2,  427 

Square  yards  of  street  cleaned 910, 439 

Number  of  night-stjil  cans  installed 1, 396 

lioacls  to  and  from  storehouse 554 

Number  of  new  water-cloaet.s  built 223 

Stegomyia  brigade.  Colon: 

S(juare  yards  of  vegetation  removed 2, 146,  559 

W  ater  receptacles  overturned 48, 185 

Water  receptacles  collected 551, 866 

Water-closets  oiled 5, 628 

Barrels  spigoted .' 1, 367 

Barrels  covered 8, 605 

Barrels  destmyed 9, 661 

Barrels  elevated 11 

Barrels  oiled 3,802 

Wellt*  oiled 353 

Tanks  oiled 574 

Pools  oiled. 59, 955 

Crab  holes  oiled 6,  613 

Square  yards  of  lag(K)n  oile<l 844,  290 

Number  of  linear  feet  of  drainage  made 2, 640 

Number  of  feet  of  drain  oil<»d  and  cleaned 963,  654 

Breeding  places  eradicated 9, 688 
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SanitMkiD.  Honnt  Bope: 

NumlMf  uf  (VM  M  gulMge  c*ncd ZC  V72 

'    Nniubeiolcuu  of  night  aoilnaiaired 21,358 

Square  vaida  of  vcgetBlkn  Rmmred. ..,., 338,977 

S^uarvi-wdBofbnidhbwiwd , W3.  Ml 

Linear  fcet  U  (bain  idnved S66 

Nnmber  of  DOMUWra  repixicd f SS7 

Number  of  nuiKncMkburd -  SO 

Sle^nyis  maariiuta  hrigBde,  Uount  H«p«: 

LitwAt  feel  «f  dnin  clekDed I,  8jQ 

Bwrebmcoted -.- - -.-., Sei 

BureboUnl KMO 

ItMrrls  covcnd I,  TBS 

T*nk8  oiled. _ __ ___.... IT.TDS 

ToU]  Dumb^ToflMvedtiif-pbctaetwIicUJal...... 1.8M 

LiiMat  (e«t  of  dnin  nude - I.MK 

Walpr  m-epUrt(«  ovmomod M.OH 

Water  rpceptaclee  coUecied 11.  Ml 

Pools  oikd 7M&T 

Square  yanU  of  Ugooa  oiM 1ft.  239 

UbUBt  Bope  Ccmrtiry: 

Square  ]raid»  tif  t-egetation  mnoved 2SS,eOT 

Sauare  yards  <rf  nnderinraah  retnoved .._ 13&.00a 

Lumr  Mt  of  dnin  made _ 1.  TIG 

Kunbcr  of  intenDmu ^tl 

Nmnbcr  of  graTRt  lined  and  graded 1,307 

Xumbercf  ennadug. _ > ,.........>...>....,...»  913 

Nunber  of  diHtit«naesta .u..i....i...i-  tt 


Ssititatwn.  Galvn  (for  fiist  ten  laonlkB): 

Square  yavda  of  ffgetation  removed &CM,AW 

Kumbcrof  cane  of  g«rba)re  removed S,S25 

Kmnber  of  ransnf  n^i  soil  rwnoved ll,8f] 

Knniber  of  nititt  rhI  rafM  tiMlallnl n 

S'lmlx^'rf  nr^  wafer-rloBet*  bwilt ?.\ 
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Qiiaranlxtie  famaclioTU  at  Ihe  porU  of  Ancmi  and  Parumui  and  Colon  and  Crittobiil  for 
thr  fiscal  ytvr  1906-1. 

Numherot  vpasela  iiwpeclPtI  anJ  passed 830 

Numlierof  vwbpIh  detaiopd  in  quarantine 9 

Numbpr  of  vetHpls  fumigated  on  arrival '. 17 

Number  uf  vesReln  fumigated  prior  to  wiling 88 

Total  nwmbtrof  crew  inepeeted &6, 789 

Total  numherof  pasBengere  inspected 57,8I& 

Total  number  of  pcrmne  inspected 113,804 

Tolal  number  of  persons  vaccinated  at  ports  of  arrival  on  account  of  compul- 

Borvvaccinalionlaw 19.224 

Totaf  number  of  persons  vaccinated  at  port«  of  departure  on  account  of  com- 
pulsory vaccination  law 15,365 

Total  numbcrofpeTBons  vaccinated  on  account  of  the  compulsory  vaccination 

law 34,689 

Total  number  of  paaaengere  held  in  ouanuitine  at  llic  detention  staliona  to 

complete  period  of  incubation  of  ypllow  fever,  smallpox,  and  plague 2, 009 

Total  number  of  persons  held  under  observation  on  board  to  complete  period 

of  incubation  of  yellow  fever,  amallpoit,  and  plague 294 

Total  number  of  crew  held  under  observation  on  board  to  complete  period  of 

incubation  of  yellow  fever,  smallpox,  and  plague tt4 

Tolal  number  of  persons  held  under  observation  in  quarantine  and  on  board 

to  complete  period  of  incubation  of  yellow  fever,  small^x,  and  plague 2, 1)07 

Total  number  of  paesengeis  landed  from  foreign  porta  (cabm,  l6,0(»;  steeiagv, 

31,179) 47,684 

Total  number  of  pasaengers  embarked  for  foreign  ports  (cabin,  12,014;  steer- 
age, 16,562) 27,676 

Total  uumber  of  persons  arriving  from  coast  towns  on  launches  and  small 

sailing  craft 15, 216 

Total  number  of  petBons  leaving  For  coast  towns  on  launch^  and  small  sailing 

craft 11.969 

Total  immigration  for  the  year  from  foreign  ports  (cabin,  6,346;   ateemge, 

20,902) 27.248 

Total  immigration  for  Ihe  year  from  coast  towns  (approximate) 3.297 

Tolal  increase  for  the  year ; 30,Mfi 

Total  number  ol  pieces  of  b^gage  disinfected 747 

Total  number  ot  mimigrants  recommended  lor  rejection 44 

Total  number  of  certificates  issued  to  outgoing  paasengcrs 859 

Total  number  of  peiBons  refused  certificates  uccause  of  immigration  regula- 
tions   46 

Total  number  of  bills  ot  health  issued 5 

Total  number  of  bills  of  health  visaed 228 

Total  number  of  circulars  relative  to  malarial  fever  distriliuted 34,065 

Q«arant»ne  (nmsMlioTtf  ai  the  port  of  Boca*  del  Ton  Jor  Iht  fincal  ytar  ISOG-l . 

Number  of  vessels  inspected  and  passed 336 

Number  of  crew  inspected 6, 118 

NumbL-r  of  persons  held  to  complete  period  of  incubtttinn  of  yellow  fever 163 

Total  number  of  vesselB  sailing  during  the  month 332 

Total  number  of  vessels  entermg  durmg  the  month 347 

Number  of  vessels  fumigated  on  arrival 8fl 

Number  of  vessels  fumi^ted  prior  to  departure 70 

Number  of  persons  vaccmatea 274 

•Total  number  of  passengers  inspected 2,494 

B.  Doc.  55,  60-1 15 
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Simitatian  of  the  Canal  Zone,  bf  memtki.  for  Ihe  fitcal  year  S&07. 
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EEPORT  or  GENEKAL  PTIRCHASING  OFFICEE. 

Isthmian  Canal  C-ommission, 

Washington  Ojfice,  November  o,  1007. 

Sir:  I  huvo  tho  lionor  lu  submit  the  following  rpjiort  upon  the 
Di-ganization  and  work  of  Ihe  Washington  oflice  of  the  Isthmian 
Canal  Commission  during  the  fiscal  year  ending  June  30,  I',I07; 

Up  to  March  of  tliis  year  the  chairman  of  the  Conimisfiion.Mr. 
Shonts,  and  Commissioners  Endicott,  Hains,  and  liarrod  (consti- 
tuting the  engineering  committee)  made  that  office  their  headquarters. 

The  organization  comprised  the  following  divisions:  General  office, 
general  counsel,  auditing,  disbursing,  appointment,  correapoudcnce, 
record,  and  purchasing,  and  in  addition  q^uartera  were  provided  for  a 
considerable  drafting  rorc*  connected  with  the  engineering  depait- 
ment  on  tlic  Isthmus.  The  pay  rolls  of  the  office  also  carried,  sub- 
ject to  its  supervision,  those  employees  of  the  Commission  engaged 
m  its  different  bran<^h  purcliasing  offices  at  New  York,  New  Orleans, 
Son  Francisco,  and  Tacoma. 

The  genera!  office  was  charged  with  the  preparation  of  all  general 
correspondence,  the  immediate  supervision  of  the  divisions  of  appoint- 
ment, correspondence,  and  records,  and  the  care  of  the  building, 
office  fixtures,  and  suri)ilies. 

The  general  counsel  had  charge  of  all  legal  matters  pertaining  to 
the  Isthmian  Canal  Commission  and  the  Panama  Railroad  Company 
both  in  the  United  States  and  on  the  Isthmus  of  Panama,  including 
the  preparation  of  all  c-ontracts,  bonds,  etc. 

The  auditing  division  had  to  do  with  the  administrative  examina- 
tion of  all  accounts  of  United  States  funds,  examinations  of  all  claims 
retieivabie  and  payalde  in  advance  of  settlement  by  collecting  and 
disbursing  officers,  accounts  of  property,  and  compilations  concerning 
operation  of  construction,  sanitation,  and  the  other  departments 
under  the  Commission,  as  well  as  with  the  control  and  final  audit  of 
the  accounts  of  the  Panama  Railroad  and  Steamship  Company. 

The  disburstkig  disTsion  was  charged  with  the  safe  receipt  and  dis- 
bursement of  the  funds  of  the  Conunission,  in  the  United  States, 
upon  proper  vouchers,  and  its  volume  of  business  amounted  to — 

ClttimH: 

Onhaiid  July  1.  1906 171 

Beceived  July  1.  1906.  to  June  30,  1007 fl.  HI 

9.312 
Prnwed  for  selilemenl  July  1,  1906,  to  June  30,  1907 11,267 

till  liHiid  June  ;(0,  JU07 55 
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UJa1iur«cmpni9: 

July  1,  1906,  to  June  30,  1S07 lU.  ail.ljUfi.Tfl 

(Those  figures  include  |3,25O,O00,  p»i(l  on  araiunt  <-f  111* 
Panama  Railroad  Compuiy.  Uie  romaiuiier  being  fot  maltriiU 
and  Biipplieo,  pertmnal  service,  Uanspcirlatioii.  cublegmms,  Wc., 
for  account  of  the  CommuBion.) 
Misi'dlanpouB  rei-eiplii; 

Collected  and  depoHited  in  United  States  Treasury,  July  ],  lUM, 

to  June  30.  1907 ---, SSD.MS.M 

Liquidated  damaKes: 

Collected  for  breach  of  conttac'la,  July  1,  lOOH,  tiiJuno*),  IS«)7.._  'M.Sai.  19 

The  appointment  divisiDn  handled  all  work  of  tht>  Washington 
offir«  in  connection  with  the  personnel  (other  tlinn  iHborvn)  of  tin? 
Isthmian  Canal  Coininlssion  m  the  Mnit^d  Stut«?8  tuid  elsowlivrr, 
including  all  correspondence  and  recordw,  appointniout^  and  trans- 
portation to  the  Isthmus;  arranged  ri'turn  transportation  t«  the 
Isthmus  for  employees  on  leave  and  members  of  their  families:  tiaJd 
supervision  over  the  employment  aOTnte,  and  cx>ndiictod  all  cnrre- 
spondence  with  the  Civil  Service  Commission  an<l  ma<ie  ri'porU 
tnereto. 

During  the  period  from  July  1,  lyOfS,  to  June  30,  UH)7,  4,9(Kl  per- 
sons within  the  United  States  were  tendered  employment  on  the 
Isthmus  in  ffrades  above  that  of  laborer.  Of  this  number,  .'i,927 
accepted  and  were  accor(lini»ly  appointed,  coverinp  107  (lifTerenl 
positions.  Of  the  number  who  accepted  and  were  anpoinl**«l.  3,224 
persons  have  bi^en  tran.'*porled  to  tlieir  plaoos  of  duty  (3,021  via 
New  York,  156  via  New  Orleans,  and  47  via  San  Fraiicispo),  tlw 
remainder  havin;^  failed  to  sail  after  selection  and  appdinlmcnl. 
Eight  hundred  and  ninetj'-nine  members  of  familie-s  of  ^mplnveM 
nnd  1,1.'!.'?  pcrsnus  n'tuniinff  from  leave  of  abwrice  liave  horn  fur- 
nished Iransporhilion  d»rin<;  this  [leriod  from  New  Y<irk  Cilv  over 
(he  I'iuiiima  liiiilroiKl  rompiiny's  line  of  steamers,  and  »  i'iniited 
iiuinbrr  viii  New  OrlciUis  mid  Snii  Fnmcisco— over  r.,:{()l)  p.Tx.n-^  in 
all  hiiviiii:  l,r,-ii  provided  liiNl-class  tntusporliilion  from  llio  I'liilrd 
.-;i:ilcs  1,1  the  iMl.jnus  duririi:  llu'  flsnil  vcar  under  review. 

Tlie  «„rk  ..!  llie  .■nrTes[.,.tHlen(T  division  included  »ll  f.',Mieral 
-nm-puridenee,  ihe  cn.lilviliir  nnd  deeipllcriusJ  of  nil  cid.les  helweeii 
llie  ■\Va>liin<.'loii  olliee  and  (he  Isthmus,  and  the  mjiilirii:  of  l.-itcrs 
itnil  d<i'uuieiils  I'rimi  llie  •reiienii  odiee:  supervision  of  the  prinliii" 
of  ininiiles  of  the  nicetiu-s  of  ihe  C.mHiiission,  the  animal  ropon" 
henl(hrei.urts.e1e. 

The  ehicf  of  this  division  1-  ill  rluir^'e  ..f  all  cinplovees  conneeied 
with  the  .-.H-e  of  llie  huildini:,  itK'hidiri-  tele-niph  "and  tclephon,. 
operators. 

The  leeoid  ,]\^  i>ion  keeps  the  -cricfal  records  and  c.irresp.m.lrne,- 
of  Ihe  ireneral  olliee  in  a  fi.rni  readilv  aiTCssihle  for  the  iufonualiuu  ,.| 
Ihe  S.Tivl,ii-v  of  War.  CoTiL'fcss,  aiii!  ihe  <ifii,'ials  of   the  Cunnni^Moii 

The  punha-iiiL'  departnieni  of  the  ComniisMon,  under  ill.-  Mi|,..r- 
vision  of  tlie  L'enei-al  piir.hasin-  oliu'er  with  hcad(,uarlers  at  Wa^li- 
iiiL'loii.  i-  rliai-ed  uilii  Ihe  pnn-lia-.e  of  :ill  e-niipmcnt.  materials  and 
supplier  onleivd  hv  Ihe  Cornmi-ion  in  the  I  idled  Slates  for  u.,^  -ii 
(hi-  I-ilniiM-  an<l  ei-e«here.  A--isiant  purchasinf;  and  sliippin' 
af:enls  :hv  loraled   at    New  York.   New  Orleans.  San  Fraiicise,.,    ,,11. 1 
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shipping  agents,  and  provision  is  made  for'distribution  of  these  cir- 
culars from  the  oHices  of  the  Engineer  Department,  and  of  the  Quar- 
termaster's Department,  United  States  Army,  and  througli  commer- 
cial agencies  in  certain  cities.  The  published  advertisements  show 
where  circulars  inviting  bids  may  be  obtained,  and  the  arrangement 
made  for  distribution  enables  all  persons  desiring  to  bid  to  obtain 
circulars  wthin  a  short  time  after  they  are  issued. 

The  Commission  maintains  the  practice  of  calling  for  bids  on  mate- 
rials and  supplier  deUvered  on  the  Isthmus,  thereby  giving  each  sec- 
tion of  the  country  equal  opportunity  in  fiimislung  the  materials 
required,  so  that  the  manufacturers,  railways,  and  steamship  lines  in 
each  locality  and  through  each  port  may  figure  on  the  business  on  a 
combination  of  prices  and  transportation  rates. 

The  total  amount  of  purchases  made  by  this  department  during 
the  year  ending  June  30,  1907,  was  $8,759,227.26,  the  more  impor- 
tant items  included  in  this  total  being  40  mogul  freight  locomotives, 
300  dump  cars,  7  steam  shovels,  10  earth  spreaders,  26  unloaders  and 
unloader  plows,  3  20-ton  electric  cranes^  4  25-ton  locomotive  cranes, 
6  air  compressors,  24  rock  channelers,  50  rock  drills,  45  chum  drills, 
2  pipe  line  suction  dre<lges,  1  dipper  dredge,  6  steel  dump  barges,  2 
filtration  plants,  16,000  tons  steel  rail,  and  36,500,000  feet  lumber. 

At  the  close  of  the  fiscal  year  a  change  in  the  organization  of  the 
Washington  office  was  in  progress,  which  has  resulted  in    simplifying 
methods  and  reducing  expenses. 
Very  respectfully, 

H.  F.  Hodges, 
Lieut.  CoL,  Corps  of  Engineers ,  U.  S,  Army, 
General  PurchasiTig  Officer^  Chief  of  Office. 

Lieut.  Col.  George  W  Goethals, 

Corm  of  Engineers,  U.  S,  Army,  Chairman  and  Chief 

Engineer,  Isthmian  Canal  Commission,  Culebra,  Uanal  Zone, 
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6 

7 

8 

9 

10 

11 

13 

13 


1 
2 
3 

4 
6 
7 
8 


1 
>.67 

).a> 

.65 

t.Oft 
.70 
.22 
.71 
.75 
.45 
.  87 
.80 
.41 


;.!i8 


Contingent  ezpenaea. 


^^'*t«n"^"     I«thnius. 


$58.06 


32.12 

.20 

64.70 


292.50 


l,3<X).r»4 


lfi6 
L&3 




1.10 

<.40 


1.798.90 

113.381.69 

2,739.45 

195.77 

. . 

317. 10 

25.522.50 

ToUl. 


158.65 


Washing- 
ton. 


32.12  '. 

.20   . 

54.70  :. 


lllaoelUineoas. 


Isthmus. 


13,788.87 

662.36 

809.98 

61.67 


16.38 


292.  .W 


l,3tiO.()4 


8.75 
1,940.68 

300.00 


1.798.90 


6,878.49 


591. 13 
92,85t>.77 


37.tKi6.07 
323,821.74  | 


1.3.381.50 
2,739.45 

195.77 

.     317. 10 

25.522.56 

38,257.80 

416,678.51 


I 


Canal  Zone,  August  7,  1907. 


.60  '  135,604.37  <  361,488.41  |      497,092.78 


27,862.52 
110.36 


27,752.26 


Total. 


13,783.87 

662.36 

809.93 

61.67 


16.33 


8.76 
1,940.68 

300.00 


6,873.49 


27,862.52 
110.26 


27,752.26 


H.  li.  Stuntz,  Local  Avditor, 


ri  .• 


■ 


I 


^1   I 


i  if  i 


APPENDIX  K. 


ESTIMATE  OF  APPROPBIATIONS  FOR  1908-9. 

the  cunBtruction  of  a  eanal  oonDectintE  the  Atlantic  and 

Parifip  ocpanB $28, 90fi.  S90.  M 

He&lth  and  saniuiion 2, 176, 190.(10 

Canal  Zono  goveromenl fl88.320.00 

EjtpcnseB  ill  the  UnitPtl  Statefl 19S.  797. 00 


Siipplemenlid  pstiraattt  For  e<]uipm«iit  of  Paniuna  R»ilruad  subiiiil- 


ti\i  October  17.  1(»7.. 


loidBDtal  eifHiHU.  InduillDg  renta.  GItbIa  snd  telugnpb  servt 

uppllBa.  MMfonery.  uad  actual  necNBarT  traTeJIns  vx 

tuslJnlted  ataUB.lDcliidtns  nut  of  the  Paiumit  Cf--' 


t.  I^Vir  pa*  of  nxsmtien  of  the  CommLstdoa 
OD  the  tntunm,  otbor  than  >klU«l  bi 
drll  engUners,  tuperialendsntii.  In 
bnslnieii.  rodnten,  dranimeii,  tlmekr 


spen,  meohiiii 


Mnploywi 
sndelsh 


mlebmen,  vagonuUBten,  itewanl*,  hoapiUl  dlapemnn,  In- 
lamH,  nimn  aud  attendaiita.  Including  thoae  Dawsaarily  and 
temponirUv  detailed  Cor  dntf  away  Inun  the  iBthmiu,  for  tbe 
dspartiDsnta  At  Boiutnicllaii  and  engliHerlDK.  dlibursing,  ex- 
amination of  acoountil,  and  labar,  qaarten,  and  mbaitteaoe 

For  ■kJUed  and  oniUlled  labor  an  thelathmus,  IndndlnBenglncen. 
coDdaotora,  Dmman,  brBkomeii,  el«otrlcl>n«,  teaouten,  cracwa- 
men,  nachlnlat^  blaekamltbs,  and  otber  artinuu  and  Ibelr  belp- 
era,  Janltora,  •aUnn,  cook*,  vallcrs.  and  dBliynuD.  for  ttte  ife- 
nutmuita  ol  aonrtrODtton  and  BugliKeTliUE.  dlabnEring,  eiamlna- 
Ilon  of  BOCouDta.  and  labor,  quarten,  ananibaltitence 

Forpurobaae  and  dcIlTerv  ol  material,  Hiapllni,  and  equipment.  In- 
oladlng  coal  of  InapeotlDg  material  and  of  pajrlng  traveling  ei- 
pensealncldcntttaorpto,  ■rbetberanthalsthmiuorelHvbere.and 
■uch  other  ripoDsea  not  In  the  (tailed  Btate*  aa  tbe  Conuniaalan 
deenn  necessary  to  beat  promote  tticoonstriKtlaa  ol  tbf  Isthmian 
Canal  tor  the  ilepartaiente  ol  conatrucllan  and  engliieerlnK.  dit- 
buraing,  eiamluitton  of  accanats.  and  labor,  quarten,  and  autk- 


8.  For  oonatruotlon  of  new  Panama  R.  R 

7.  FormlaDolUnoau«eipoiKlllUr«,cableandIekKrapb>erviee,sUtlon- 
en  aad  printing,  and  travellag  and  Incidental  c 
lathmus  lot  the  departmenta  of  conslmotlii 
diabtmdag,  ■"-—'"-"■■-»  -•  <.««.,»»■   ..^  , 


at  aocounti,  and  labor,  quarter*  and 


nd  employna  atber  than  akilled  and  unaUlM 

:vot  tbo  govemmenl  of  tbe  Canal  Zone 

lied  labor  In  tbe  acrvico  ol  the  government  of  the 


10.  For  material,  auppllci,  eqalpment.  new  bulldloga,  and  contingent 
eipenaea  for  aooomit  olths govommint  ot tba  Canal  Zone 


Anproi 
tion,  II 


HEPOUT   ISTHMIAN    CASAL   COMMISSION. 


Item. 

K.Jl^.te. 

'ffi^St 

I&bor  (iiiMg«l  In  the  unKBU^deiMrtm 

>D  ildUH]  and  DiuIdDed 

»wr,oaa.80 

T*3,M0.S0 

STAG.  OW  CO 

Udlnn,  and  contingent 

3l,BM,lin,UI 

i.ai3,Ma.ao 

n.iM.an.M 

33,183.11160 

rn  undeTtbe  b«d  Dl  "Appmptli 
.DtH  Itallroul."  while  for  tfie  • '  Eal 
le  for  uquJpniEiit  tieiug  coveRd  iii 


[EiUmalu  rtftrrid  te  art  dMribiUtda 


■MB'  w«>  lot  the  -'fqulpuwi 
■  LflOS"  Ibe  unoDDt  ^nclujra  tt 
■ '  SupplEmontal  i«t(inat*." 


ID  requltvmenta  of  tl 


EninuxoB  oi  tnc  ivquirvmencB  oi  laa  t^ion  anaipng  aiTiiUoQ  f«?cl«Ddlng  ftom  the  pltlHtiUo  Ofun 
lo  Onlun  Incbfl)  arc  haoMl  upon  the  operation  of  ?  French  Ladder  flndfcoB,  3  dipper  dndeivi,  »wl  1  h- 
golDJi  suction  dredge,  tonettier  nith  nmiury  tug  and  tlappt  servlcn.  i>peratlan  at  dry  dock  und 
mancu  shop  and  eumvatlon  by  2  iifiun  shovels. 

Eatlmateii  o[  Ibe  nHiulniDieriU  ot  tbu  Lii  Boch  dredgliu  dMsloD  leitvndlng  rmni  IVdru  Uipurl 
to  Faciflo  Oomrt)  am  bawd  upon  (be  onvratioa  oil  ladder  drvdgrs,  1  dipper  dredge.  1  iieH(n<<><K  nifilon 
dredge,  2  lUaaa  Uuno  i«n.  T  cfapeti.  thipnaye,  and  mochioe  aboiM. 

ConatruoIlaDoriimno«ed  luv  dt7  dock  and  ahop  are  not  iDcludcd.aa  It  liaamnnrd  that  ibP  cnal  r^t 
tht^do  will  lie  paid  Tor  irom  aubBeqaent  appropriatlon- 

Esttmawc  at  lh«  mtalremenu  ol  tus  dcparttnent  ol  labor,  quarterti  and  >iibal*tenn>  iir  boan 
upon  the  auumpllon  that  the  net  ot  Uanili  4.  IWT.  piwldlng  for  deducTIDna  Imm  ihn  pay  u 
emplcjepB  [or  tnuiaponatlDa,  hotrd,  mippUea,  and  othemrvlce.  wUl  mnaln  lotoife. 

Dctaital  imttmaU  (^  appropriation*,  by  it^rm.  rtqtiirtd  to  totUinue  the  rorulrueiion  o^  1A«  - 

lalliiiiiiiii  Cannl  iluHng  Ihf  Ji^eai  year  enditig  Jime  SO,  19l>U. 

Til  coniiiuK'  Ihi'  i'onslriirtiiin  of  the  Isllimian  Canal,  lo  l«  expended 

I...-   l\,..   Ai.-..,.,; t   iUj,   T>.....>i.L.>nr       in    .!< ».L.ny> itik    nn   n..t    ^n  . 


.'  $:il,(i'i<>,  20:i,i;d 
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Offic 


Cii8todian*8  force: 

1  engineer  and  electrician,  at  $1,400 

1  head  watchman,  at  |840 

2  watchmen,  at  $720 

1  watchman-messenger-fireraan,  at  $720 ^ 

1  elevator  conductor,  at  $720 

2  laborers,  at  $600 

1  head  charwoman,  at  $300 

4  charwomen,  at  $240 

Oftico  of  general  purchasing  officer: 

I  chief  clerk,  at  $3,600 

I  clerk,  at  $1,800 

1  clerk  at  $1,500 

3  clerks,  at  $1,400 

4  clerks,  at  $1,200 ." 

2  clerks,  at  $1 ,000 • 

5  clerks,  at  $000 

messenger,  at  $600 

mc^ssenger,  at  $420 

messenger,  at  $360 

Temporary  clerks  for  special  service 

of  disbursing  officer: 

disbursing  officer,  at  $5,000 

chief  clerk,  at  $2,400 

clerk,  at  $1,800 

clerks,  at$l,(iOO •. 

chTks,  at  $1,400 

clerks,  at  $1 ,200 

clerks,  at  $1 ,000 

clerk,  at  $900 

messenger,  at  $840 : . . '. 

messenger,  at  $720 

1  of  assistant  examiner  of  accounts: 

assistant  examiner  of  accounts,  at  $3,600 ^ 

chief  clerk ,  at  $2,000 

clerk,  at  $1,600 

clerk,  $1,400 

•e  of  assistant  purchasing  agent,  New  York: 

assistant  uurchasinx  agent,  at  $3,000 $3, 000 

chief  clerk,  at  $1,500 1,500 

clerk,  at  $1,380 1,380 

clerk,  at  $1,200 1,200 

clerk,  at  $936 936 

clerks,  at  $900 1 ,  800 

960 

840 

720 

480 

360 

300 

900 


Offi( 


Offic 


inspector,  at  $9lK). 

clerk,  at  $840 

clerk,  at  $720 

clerk,  at  $480 

mc^ssenger,  at  $360 

messenger,  at  $300 

warehouseman,  at  $900. 


By  resolution  of  the  Isthmian  Canal  Commission,  adopted 
November  9, 1905,  the  Commission  paid  one-third  of  the 
above  salaries 

2  clerks,  at  $1,100  (Commission  pays  entire  salary) 

Office  of  assistant  purchasing  agent,  New  Orleans: 

1  assistant  purchasing  agent,  at  $2,200 

1  clerk,  at  $1,000 

1  messenger,  at  $480 

Office  of  assistant  purchasing  agent,  Tacoma: 

1  assistant  purchasing  agent,  at  $2,000 

1  clerk ,  at  $900 


14, 376 


$1, 400. 00 
840.00 

1, 440. 00 
720.00 
720.00 

1,200.00 
300.00 
9(;0. 00 

3,600.00 

1,800.00 

1,500.00 

4,  200. 00 

4,800.00 

2,000.00 

4,500.00 

600.00 

420.00 

3(>0.00 

900.00 

5,000.00 

2, 400. 00 

1,800.00 

3,  200. 00 

8,  400. 00 

3,  600. 00 

3, 000. 00 

900.00 

840.00 

720.00 

3,  600. 00 
2,000.00 
1,600.00 
1,400.00 


4,  792. 00 
2,200.00 

2,200.00 

1,000.00 

480.00 

2,000.00 
900.00 
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Officer  vt  inspecting  engiai^er  at  New  York: 

I  inapecltii^  enginecT.  at93,liCXl f3.r>a) 

1  Bssistant  inepecling  eoeiacer,  at  $1,930 1.920 

1  dMk.  utll.MO 1,0« 

1  clerk,  at  11,000 1.000 

1  clerk,  at  »9(iO 900 

lderk.Btt780 780 

1  cltTk.  at»480 _ _. _ _ 480 

9.780 
ily  rctuiluliou  of  iho  IsLlimiiui  CodaI  Commismon,  adopted 
November  9,  1005,  ibe  Ci:immiaaioD  puya  one-thinl  of 
»U)ve  Bttlaries <3.SW.O0 

Total  item  1 H5,4a2.«0 

For  incidental  eipons.*.  including  r^-nts,  cable  and  lelegniph  service, 
supplies,  HtntiuiKM-y,  unil  lU'tiial  ni-craaury  Irvvf  liiw  (.■xpoiiso!  in  the 
United  Stale*  (including  rent  at  tile  TMnatna  ('anal  liuildina  in  iho 
District  of  0)lumbla,f7 .600, and  text-ttooks  and  booksol  refervnce. 
11,000) 153,375.00 

For  rent  of  buildingii  In  0x6  UntttNl  Siatee  (Includiog  tJie  PamunA 

CouiU  Building  in  the  Diatrict  of  Columbia,  J7.B00).. »,  700.00 

Traveling  cxpenaea  of  officem  and  cmployets  (it  tbe  Cummiatioii  in  tlie 

United  SUtat - 5.160.00 

Fuel,  light,  and  power X  300.00 

Tcli«Rune,  «iblcgriuii!i.  and  telephones 18.000, 00 

Stationery  and  miacellaneous  oSicc  Buppljra.  includi/)g  typowriuvs 

and  repairs  to  the  same,  text -books,  and  books  of  ruIereiK* 8.  ODD.  00 

Advcrl.iaing  by  newapapwaand  peelers 6,9Ii0.00 

Incidental  expenses  of  ad ministnil ion S,07&.flO 

T.Jlal  iliTii  2 St,  :17.'V,  00 

Itkm  ;t, 

y-r  |>.u  ..I  mriiJaT-  ..(  ili.'  (■.-iiiiiii>.-L..ii  iiiiJ  ..llicers  and  cniplnvee.s 
..h  ili.'  I.iliiiui.v  •■i\ft  ikiii  skilled  and  iiii^kilU'd  lal>i>r.  inciuaiii); 

l.MliiiMi.  rirtiiiK'ii.  ilr;iiisiinTi,  limi'kei'pers,  mcc'hanii-al  aiid  elcc- 
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Construction  and  engineering  department — Continued. 

73  clerks,  at  $1,8)0 

138  clerks,  at  $1,500 

34  clerks,  at  $1,200 

3  clerks,  at  $1,000 

29  cler^,  at  $900 

3  clerks,  at  $840 

2  clerks,  at  $720 

2  clerks,  at  $600 

2  clerks,  at  $480 

1  clerk,  at  $450 

1  inspector,  at  $3,300 *. 

1  inspector,  at  $2,700 

1  inspector,  at  $2,400 

2  inspectors,  at  $2,100 

5  inspectors,  at  $1,800 

1  inspector,  at  $1,200 

3  inspectors,  at  $900 

1  draftsman ,  at  $3,000 

1  draftsman,  at  $2,700 

1  draftsman,  at  $2,400 , 

5  draftsmen,  at  $2,100 

14  draftsmen ,  at  $1 ,800 

18  draftsmen,  at  $1,500 

4  draftsmen,  at  $1,200 

1  draftsman,  at  $1,000 

1  tracer,  at  $1,200 

I  tracer,  at  $900 

9  instnimentmen,  at  $2,100 

II  transitmen,  at  $1,800 

22  levelmen,  at  $1,500 

15  levelmen,  at  $1,200 

4rodmen,  at  $1,200 

22rodmen,  at  $1,000 

•  5  rodmen,  at  $900 

1  observer,  at  $1,200 

1  photographer,  at  $2,100 

1  photographer's  helper,  at  $480 

1  general  secretary,  clubhouses,  at  $2,400 

4  secretaries,  clubhouses,  at  $1,800 

2  assistant  secretaries,  clubhouses,  at  $1,500 

3  telegraph  operators,  at  $1,500 

12  telephone  operators,  at  $720 

3  messengers,  at  $600 

3  messengers,  at  $480 

4  messengers,  at  $450 

2  messengers,  at  $420 

4  messengers,  at  $360 

3  meflsengers,  at  $300 

2  messengers,  at  $270 

1  messenger,  at  $240 

1  messenger,  at  $210 

1  office  boy,  at  $240 

C  division  engineers,  at  $7,500 

1  division  engineer,  at  $6,600 

2  division  engineers,  at  $5,000 

1  division  engineer,  at  ^,500 

1  assistant  division  engineer,  at  $6,000 

1  office  engineer,  at  $4,800 

1  assistant  engineer,  at  $4,000 

8  assistant  engineers,  at  $3,000 

4  assistant  engineers,  at  $2,700 

4  assistant  engineers,  at  $2,400 

1  designing  engineer,  at  $8,000 

1  designing  engineer,  at  $7,500 

1  designing  engineer,  at  $6,000 

1  desieTiing  engineer,  at  $3,600 

1  mecnanirul  engin<»or,  at  $5,000 


$131,400.00 

207, 000. 00 

40,800.00 

3,000.00 

26, 100. 00 

2, 520. 00 

1, 440. 00 

1,200.00 

960.00 

450.00 

3,300.00 

2, 700. 00 

2,400.00 

4, 200. 00 

9,000.00 

1, 200. 00 

2,  700. 00 

3,000.00 

2, 700. 00 

2, 400. 00 

10,  500. 00 

25, 200. 00 

27, 000. 00 

4,800.00 

1,000.00 

1,200.00 

900.00 

18, 900. 00 

19,800.00 

33, 000. 00 

18, 000.  00 

4,800.00 

22, 000. 00 

4,500.00 

1,200.00 

2, 100. 00 

480.00 

2,400.00 

7,200.00 

3,000.00 

4,500.00 

8, 640.  00 

1,800.00 

1, 440.  00 

1,800.00 

840.00 

1,  440. 00 

900.00 

540.00 

240.00 

210.00 

240.00 

45,000.00 

6, 600. 00 

10, 000.  00 

3, 500. 00 

6, 000. 00 

4,  800.  00 

4,000.00 

24, 000. 00 

10, 800. 00 

9,600.00 

8,000.00 

7,500.00 

6,000.00 

3,000.00 

6,000,0 
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Conslniclion  and  engiapcrhig  dopartmei 

6  resident  engineern,  al  |3.800 

1  resident  ougiiieer,  at  $4,000 

1  reeideot  euginecr,  al  $3,300 

1  Bup«rintenaent  tronsportalioD,  at  $S.O0O 

I  BU])erintendeDt  tran^rtstiuD,  al  $2.100 

1  a«aiHlAnt  Biiperin  ten  dent  tmnaportation,  at  ^,000.. 
1  Biiperintendant,  at  14,300 

1  auperinlendent,  at  $4,000 

9  auperiii  ten  dents,  at  $3,IJ00 

2  Huperintendents,  at  $3,300 

7  BUperintendenta,  at  $3,000 > 

1  superintendent,  at  $3,000  (LO  months) 

2  supcriiitendenla,  at  $3,000  (6  montlu) 

8  Buperintendeot«,  at  $2,700 

2  eup(!rint«ndenl«,  at  $2,400 

1  Hup<Tintendent,  at  ^,100 

6  afiaifliant  Biiperinlendenta,  at  ^.000 

1  wipervisor,  at  $3.1)00 

1  BiipervUiir,  at  13,000 

J  superviBor,  at  $2,G40 

1  supervisir,  at  $2,400 

1  Huper\-i3<ir,  at  $2,400  (6  monthi*) 

7mip.Tvia,rs,  at|2,I00 

1  BnperviHor.  at  R,iOO(fO  monlha) 

1  (oreniaii,  at  $3,0d0 

1  foreiuan,  at  $2,400 - 

40  lorenion.  at  $2.100 

2([irenien,  al  $2.M0 

148  foreiiion.  at  $1.800 

-(foremen,  at  $1,800  (10  inonUwf 

7  lorenien,  at  $1 .800  (fi  monthB)-. 

147  foremen,  at  11,600 

Hftin-'ULcii.  ar  ?T,.yKiiI(l  miuithfl) 

Hhn ■  ■■■■'    ■    I  ■■  I. 'I,-  


$21,600.00 
4,000.00 
3,300.00 
6,000.00 
2,100.00 

■  3,000.00 
4,200.00 
4,00D.<W 
32.400.00 
6.600.00 
21,000.00 
2.fi00.00 
3.O0O.00 

2i,aoo.oo 

4,800.00 
2,100.00 
18,000.00 
3,000.00 

5,  000. 00 
2.  G40.00 

2.  400  (W 
1,200.00 

14,  700. 00 
1.750. 00 
8,000.00 
2,400.00 
84.000.00 
4.080.  00 

200.400.00 
11.000.  Oil 
ti.»M.  00 

220.500.00 
s.  000.  on 

6.  000.  OO 

3,  31  Kl.  (HI 

lOfl,  2(10.  (Ml 
4,00(K( 
2.  -KM).  ( 
24.  (KKI.  ( 
2(>.  lOl).  ( , 
5,880.  (Ml 


42  forciiii'ii.  :<>  ^r.m.. 


2.),  20(>.  I 
180-  ( 
4,  JlHl.  1 
G.9I2.(,., 
r2(».  00 
3,  000.  00 
2.  7(KI.  (Kl 
(iO.iSd.  I 

:i.  (XK).  I 


4.  atxi.  I 

2,  4(«l.  ( 
25. 2(K»  ( 
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Construction  and  engineering  department — Continued. 

5  timekeepers,  at  $1,800 

13  timekeepers,  at  $1,500 

50  timekeepers,  at  $1,200 

1  timekeeper,  at  $1,080 

6  timekeepers,  at  $900 

1  timekeeper,  at  $720 

3  timekeepers,  at  $600 

5  timekeepers,  at  $450 

1  watchmton,  at  $1,200 

8  watchmen,  at  $900 

8  watchmen,  at  $720 

4  watchmen,  at  $600 

2  watchmen,  at  $480 

7  watchmen,  at  $450 

9  watchmen,  at  $390 ^ 

6  watchmen,  at  $360 

1  storekeeper,  at  $3,000 

3  storekeepers,  at  $2,500 ^ 

1  storekeeper,  at  $2,400 

1  storekeeper,  at  $2,100 

2  storekeepers,  at  $1,800 

1  storekeeper,  at  $1,500 

1  storekeeper,  at  $1,000 

6  storemen,  at  $1,200 

7  storemen,  at  $900 

3  storemen,  at  $600 

1  storeman,  at  $420 

1  storeman,  at  $384 

2  stockmen,  at  $1,500 

2  stockmen,  at  $1 ,200 

1  checker,  at  $1 ,080 

6  checkers,  at  $900 

6  checkers,  at  $750 

15  checkers,  at  $600 

2  checkers,  at  $540 

1  checker,  at  $480 

1  checker,  at  $450 

25  checkers,  at  $384 

1  superintendent  motive  power,  at  $7,500 

1  master  car  builder,  at  $3,600 

1  master  builder,  at  $6,000 

1  aftsistant  master  builder,  at  $3,600 

1  anhitect,  at  $3,600 

1  secretary  to  supervisory  engineer,  at  $3,600 

1  stenographer,  at  $1,800 

1  stenographer,  at  $1 ,500 

2  cement  testers,  at  $1,^)0 

1  stationer  and  printer,  at  $2,400 

1  typewriter  repair  man,  at  $1 ,80(T 

1  typewriter  repair  man,  at  $1,500 

1  veterinary  surgeon,  at  $2,100 

1  assistant  veterinary  surgeon,  at  $1 ,500 

2  wagon  masters,  at  $600. .  .*. 

Draftsman,  office  superintendent  locks  and  dams 

To  provide  for  necessary  increase  of  force  and  adjustment  of  com- 
pensation  

Miscellaneous  employees 

Division  of  meteorology  and  river  hydraulics — 
General  office — 

Division  engineer $4, 200 

Clerical 7.920 

Technical — 

Hydrographic $6, 800 

Meteorological 3,300 

10, 100 


$9,000.00 
19, 500. 00 
60,000.00 
1,080.00 
6,400.00 
720.00 
1,800.00 
2,250.00 
1,200.00 
7,200.00 
5, 760. 00 
2,400.00 
960.00 
3, 150. 00 
3, 510. 00 
2, 160. 00 
3,000.00 
7,500.00 
2,400.00 
2, 100. 00 
3,600.00 
1,500.00 
1,000.00 
7,200.00 
6,300.00 
1,800.00 
420.00 
384.00 
3,000.00 
2,400.00 
1,080.00 
5, 400. 00 
4,500.00 
9,000.00 
1, 080. 00 
480.00 
450.00 
9,600.00 
7,500.00 
3,600.00 
6,000.00 
3,600.00 
3,600.00 
3,600.00 
1,800.00 
1,500.00 
3,600.00 
2,400.00 
1,800.00 
1,500.00 
2, 100. 00 
1,500.00 
1,200.00 
13, 000. 00 

148, 240. 00 
281, 900. 00 


22,220.00 
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CoTiMlrUC'Iion  and  ongin^ring  (Lcparlmenl— Cuntinued. 

Divit'ioii  oi  meteurology  aad  river  hydtauljes— Conlinueil, 
HydragTapliJc  sUtionB— 

Alhajuela - - K.ftlO 

Gambo* BOO 

Lower  Chagrea  dJBtriEt — 

Ihslrici  bydrugrapher tl,800 

Surveyor 1, 200 

Gfctun  (3  aUtiooa) 6, 4 10 

Trinidad..- 1.980 

GaluBcilUi 2,080 

Bohio 2,070 

14. 640 

Uelcorologin^  sUtions — 

Niuis.  Aiicim,  or  la  Boca— 

leliiUwi  (lyear) 2.160 

1  station  iSmonUMj 450 

I)uj  Obinpu  ( poHsibly  2  men) 3,000 

Crialobdl 2.800 


Toul 


nund  engineering  deportment 2.039,  SSIi.i.*) 


Tf^iebunicinent  depurtment: 

1  (liBlnitsinR  officer,  at  $10.000 

i  ikseislant  diehurBiiig  officer,  al  ^,000 

1  gecrftary  lo  dtsbutHing  officer,  ai  ^,000.. 

1  bookkeeper  (bonded  J,  at  ^.125 

1  book)ieep«r,  at  11,800..- 

1  cadiier,  at  J3.«» 

n  [HM^nl^f■le^s.  al  f^JiOtt 


10.000.(N> 
4,000.00 
2,000.00 
2,125.ti0 
1.800.00 
3,600.00 
7,  -5011  (10 
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Examination  of  accounts — Continued. 

1  accountant,  at  $1,800 : $1, 800. 00 

1  accoununt,  at  f  1 ,500 1, 500. 00 

2  accountants,  at  $1 ,200 2, 400. 00 

1  accountant,  at  12,000 2,000.00 

1  accountant,  at  $1 ,800 1, 800. 00 

1  accountant,  at  $2,000 2, 000. 00 

1  accountant,  at  $1,500 1, 500. 00 

1  messenger,  at  $480 480. 00 

1  inspector  and  member  of  board  of  survey,  at  $2,400 2, 400. 00 

2  inspectors,  at  $2, 100 4, 200. 00 

1  inspector,  at  $1,800 r. 1, 800. 00 

1  chief  time  inspector,  at  $2,400 2. 400. 1)0 

6  time  inspectors,  at  $1,800 10, 800. 00 

10  time  inspectors,  at  $1,600 IG,  000. 00 

10  time  inspectors,  at  $1,500 15, 000. 00 

15  time  inspectors,  at  $1 ,400 21, 000. 00 

15  time  inspectors,  at  $1,200 18, 000. 00 

Total  examination  of  accounts 1 19, 580. 00 

Labor,  quarters,  and  sulwistence  department: 

1  commissioner  (manager  labor  and  quarters) 10, 000. 00 

1  assistant  manager,  at  $4,000 4, 000. 00 

4  superintendents,  at  $3,000 12, 000. 00 

3  labor  agents,  at  $3,600 10, 800. 00 

3  lalK)r  agents,  at  $5,400 16, 200. 00 

1  chief  clerk,  at  $3,000 3, 000. 00 

4  supervisors,  at  $2,400 0,  600. 00 

4  supervisors,  at  $2,100 8, 400. 00 

2  supervisors,  at  $1,800 3,  (iOO.  00 

4  assistant  supervisors,  at  $1,500 6, 000. 00 

4  assistant  supervisors,  at  $1,200 4, 800. 00 

4  clerks,  at  $2.100 : .  8, 400. 00 

15  clorks,  at  $1,800 27, 000. 00 

20  clerks,  at  $1 ,500 30, 000. 00 

6  clerks,  at  $1,200 7, 200. 00 

4  copyists,  at  $1,000 4, 000. 00 

1  timekeeper,  at  $1,500 1, 500. 00 

6  timekeepers,  at  $1 ,200 7, 200. 00 

5  timekeepers,  at  $1,000 5, 000. 00 

6  furniture  repairers,  at  $1,500 9, 000. 00 

2  foremen,  at  $1,000 , 2, 000. 00 

7  foremen,  at  $1,200 8, 400. 00 

1  interpreter,  at  $1,200 1, 200. 00 

1  operator,  at  $1,200 1, 200. 00 

Total  labor,  quarters,  and  subsistence  department 200, 500. 00 

Total  item  3 3,  517, 911. 00 

Item  4. 

For  skilled  and  unskilled  labor  on  the  Isthmus,  including  engineers, 
conductors,  firemen,  brakemen,  electricians,  teamsters,  cranesmen, 
machinists,  blacksmiths,  and  other  artisans  and  their  helpers,  jani- 
tors, sailors,  cooks,  waiters,  and  dairymen,  for  the  departments  of  • 
construction  and  engineering,  disbursing,  examination  of  accounts, 
and  labor,  quarters,  and  subsistence $11, 429,  847. 00 

Construction  and  engineering  department:  *  ======= 

9  axmen,  at  $360 3, 240. 00 

2  axmen,  at  $300 600. 00 

10  blacksmiths,  at  $1,800 18, 000. 00 

7  blacksmiths,  at  $1,620 11,340.00 

2  blacksmiths,  at  $1,500 3, 000. 00 

3  blacksmiths,  at  $1,200 3, 600. 00 

1  blacksmith,  at  $768 768.00 

1  blacksmith,  at  $720 720. 00 

3  blacksmiths,  at  $600 1, 800. 00 
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C^aalnit-aiun  aiiU  i-ngineoring  dcpnrttmini— <;nntinu«l. 

1  blBcksmilh,  at  |540 _  _ _  _ 

2  )ilacksmith8,  al  $180 

1  Haclcamitli'e  heiper,  al$450 *. ... 

1  hlftckamith'i!  helper,  at  $420 

1  blackBUiith'e  hplppT.  at  JSeO 

1  hhieprinter.  al  $000 

i  hluGprintw,  at  5360 - 

1  bookbinder,  at  J720 

1  bookbinder,  at  ?384 

7  carpenlcrs,  at  $1 .620 _ 

1  tarpenter,  at  Il.&OO r- - 

Ic&nienter,  at  (1.066 

1  racpcuter,  at  S912 

3  larpeateiB,  at  J768 - 

8  rarpentere,  at  JOOO 

3  i-arpvntcre.  at  $480- 

1  nirpen  Ipr,  at  $384 

li  iiirt  drivi'ra.  at$420 

2  cart  drivers,  at  $S90 

B8  eart  drivere,  at  $360 -. 

B  roachmen,  at  $720 

2  coachmen,  at  $800 

1  roachman,  at  W80 -  -  - - . 

2  TOUipositore,  ftt  $720 

B  o.m|)ositoin,  at  JBOO 

184TOndilc[nTy,  a[  f^.-JW) 

2  c-ookf,  at  $li;'.0 

7fl  craucmcii,  M  ■&;1'M 

2  rratipnu-n,  at  ? 1 ,800 

Urraiipropii,  at  $1.200 

IHdi'ck  hajidg,  at«<)00 

2.1  drill  runiiPrs,  alll.SOO 

r.l  drill  rrinti.T',  ii(  SI ,500 -.- -- 

til  '  ■" ■     '  'i-i  -im 


^ 


•MO.  00 

900.00 

•ISO  00 

420.00 

3«O.00 

fiOO.DO 

360.00 

720.00 

384.00 

11,340  00 

1.500.00 

1,050.00 

912  00 

2.30*  (W 

4.800.00 

1.  -140.  DO 

384.00 

2,520.00 

780. 00 

3&.  280. 00 

«,  4WI  DO 

1.200  00 

480.00 

1.440  00 

4.soo.oa 

419.620.00 
1.  260.  Dfl 
17ft,  380, 1)0 
3,000.00 
3.1)00.00 
10.800.00 

45.000.  m 

70, 500.  on 


ll.0(Kl.i 


TK      I. 
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Construction  and  engineering  department — Continued. 

2  helpers ,  at  $480 $960. 00 

1  helper,  at  $420 420. 00 

1  helper,  at  $360 360.00 

1  helper,  at  $300 300.00 

1  horseshoer,  at  $600 600. 00 

I  janitor,  at  $480 480. 00 

1  Janitor,  at  $360 360.00 

3  levermen,  at  $2,220 6, 660. 00 

1  lithographer,  at  $1,500 1, 500. 00 

2  machinists,  at  $2,100 4,200.00 

6  oilers,  at  $900 5,400.00 

4  oilers,  at  $720 2,880.00 

5  oilers,  at  $660 3,300.00 

3  oilers,  at  $540 1,620.00 

1  oilman,  at  $600 600.00 

1  oilman,  at  $420 420. 00 

10  packers,  at  $300 3, 000.00 

1  painter,  at  $840 840. 00 

2  painters,  at  $480 960. 00 

2  paper  cutters,  at  $384 768. 00 

1  pipefitter,  at  $1, 500 1, 500. 00 

2  pipefitters,  at  $1, 200 ■. .  2, 400. 00 

5  pipefitters,  at  $600 3, 000. 00 

7  pipe-line  men,  at  $1,200 8, 400. 00 

50  pipe-line  men,  at  $450 22, 500. 00 

28  powdermen,  at  $1,800 50, 400. 00 

17  powdemien,  at  $1,500 - 25, 500. 00 

10  powdermen,  at  $1,200 12, 000. 00 

1  pretwman.  at  $780 780. 00 

1  pri^man,  at  $750 750. 00 

2  pressmen,  at  $720 1,440.00 

6  pressmen,  at  $600 3, 600. 00 

1  pressman,  at  $528 528. 00 

1  pressman's  assistant,  at  $600 600. 00 

2  pressman's  assistants,  at  $456 912. 00 

5  pumpmen,  at  $1,620 8, 100. 00 

5  pumpmen,  at  $1,500 7, 500. 00 

2  pumpmen,  at  $1,000 2, 000. 00 

4  pumpmen,  at  $900 3, 600. 00 

3  pumpmen,  at  $720 2, 160. 00 

5  pumpmen,  at  $600 3, 000. 00 

2  saddlers,  at  $600 1, 200. 00 

2  saddlers,  at  $480 960. 00 

31  sailors,  at  $540 16,740.00 

12  saUors,  at  $480 5, 760. 00 

43  sailors,  at  $450 19,350.00 

24  sailors,  at  $360 8, 640. 00 

1  stableman,  at  $720 720. 00 

1  stableman,  at  $540 540. 00 

4  stablemen,  at  $480 1, 920. 00 

5  stablemen,  at  $420 2, 100. 00 

19  stablemen,  at  $360 6, 840. 00 

1  stampmaker,  at  $600 600. 00 

1  switchman,  at  $480 480. 00 

11  teamsters,  at  $540 5, 940. 00 

137  teamsters,  at  $480 65, 760. 00 

18  teamsters,  at  $420 7, 560. 00 

148  trainmen,  at  $1,200 177,600.00 

1  trimmer,  at  $720 720.00 

2  waiters,  at  $240 480. 00 

3  water-service  men,  at  $1,500 4, 500. 00 

2winchmen,  at  $720 1,440.00 

2  winchmen,  at  $660 1, 320.  00 

12  winchmen,  at  $600 7,200.00 

16  winchmen,  at  $540 8, 640. 00 

Laborers,  skilled  and  unskilled 8,746,167.00 

Total  construction  and  engineering  department 11, 128, 947. 00 

S.  Doc  55,  60-1 16  • 
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Uishiirsement  department; 

2  janilore,  at  W80 

Labor,  quarters,  and  Biibeistencc  deporUnent: 

Unakillod  labor 300,  OOO,  00 

TolaJileiii4 _ 11, 42»,  847.0ft 

Itxm  5. 

For  purchase  and  delivery  ut  material.  Bupplies.  and  equipment,  in- 
cluding cuat  of  inspecting  materinl  and  of  paying  travetlDg  expenses 
incident  thereto,  whether  on  the  Isthmus  or  elsewhere,  and  such 
other  expenses  not  in  the  United  States  as  the  Commiesion  deems 
neceasery  to  best  promote  the  construction  of  the  Isthmian  Canal, 
for  tlie  departuienU  ot  construction  and  engineering,  disbursing, 
ejcaminatiun  of  accounts,  and  labcii,  quarters,  and  subeislence fll.  752.  7Wt.OO 

New  equipment: 

La  Boca  dredging  division — 

Machinery  and  appliaocea 5,000.  00 

Chafes  division — 

Dredge  and  outfit IBO.  000. 00 

Launch &.00a00 

Gatun  locka — 

Power  plant _ 432. 010. 00 

Pumping  plant 30. 000. 00 

Forms 90.000.00 

16-inch  sand-suction  dredge 35.000.00 

Seaeoing  tug 76, 000, 

Buildings,  wharves,  tracks,  etc..  Porta  B«Uo 40,000. 

Gatun  dam — 

Hydraulic  sluicing  plant 36.  OOO. 

Dischorae  pipe,  pontouns,  and  hose  connection 20,500. 

La  Boca  Icicfca — 

Concrete  work  and  approach  walls  at  north  end  o(  lock 863.  5SS. 

Power  plant 110, 000.  00 

La  Biicadani — 

Ri«'k  fills  fur  |i:ea  of  dam 90,  0.^,i.  Oft 

Tr.'.<lK'«  ill  I..CS  nf  <l;L.ii 60.  m.i.  no 

SliMiii  luj.' 75,000,  (10 

C.niTot.-  iiiix.-rti  and  ooiivcvors 20,  OOO.  (X) 

BtiildillLTS- 

Marine  l.arraok- 10,  .WO.  (X) 

(iciier^l  iilliie- 17.500.00 

■AO  -l-kiuiilv  h.ni.-cs.  ;U  $^i,("i7,ll.^ 182.  01 1.  50 

li;  L!l-r.>iiiii  diTiiiitiTics,  al  t^).7:;i>.l."> 155,522.40 

l2r,.(taL'i>:-.  ;iT  *J.('7:l,4;l 24.S81.  HI 

l;;  li..ii.-.>.<.  M  ^5.1!IS.K-1 fi7.  .iS4.  iM 

S4  sniruhirii  hiiu.rprs'  huiidings,  at  *2,;(S|I,^<5 200.  000.  00 

SliM[,s 87.  000.  00 

Holrl-  ami  iii,--s  hi-iisfs .50,  000,  00 

Si.ir.'li-ii.-^cs 70.01X100 

|)i\i.-.j..ii  i.Hh-i- liiiildmu-s 35,IHXino 

\li-..vll.„i,...,i-  l.iiil.liiij,- 1.50.  IICMI.  iXl 

l-'unijiiir.>              115,0.H>  (.1 

\riiii,,il-      h.r-,-.  .Mi.l  ijiiili- 25.:(00,(>lt 

V.lii.  !.-     u;i..Mii..  iniik-.  i-irls.  ri.' a,  Sl-VOO 


00      ' 

0.1 

ml   I 
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New  equipment — Continued. 

Matenails,  tools,  and  BuppUes — Continued. 

Fuel »1, 301, 96a  00 

Esplodvea - ---.  1,981,800.00 

IUiIb  and  lasteniiigH 273. 096, 00 

ftuge  and  flwitches 2ii,  249.  OO 

Tie* 122,600.00 

PUing 275. 000. 00 

Siidge  timber 48, 000. 00 

Cement 439.090.00 

Pipe  and  fittings 83, 000, 00 

Bneke,  lumber,  painte,  oils,  and  miacellaneous  supplJee 499, 318.  OO 

Marine  department — 

For  floating  equipment  (other  than  fuel)  — 7fi,  900. 00 

Subsifltence. .  - 29, 800. 00 

Shops 21,000.00 

Forage  (750  animals ) 99, 899. 60 

Blacksmith 2. 396. 00 

Hamefls  and  shop  material 12,863.50 

Stable  ulenailB 763. 00 

Veterinary  medicines  and  ioBtnimeiila 1,000.00 

Hepairs: 

Floating  equipment 122,500.00 

Buildings — 

General  office  buildings 15, 000. 00 

Quartern 236, 000. 00 

Shops - 7.000.00 

Hotels 25,000.00 

Division  office  buildings 20, 000. 00 

Miscelianeoue  buildings 16,500.00 

Corrals 1,500.00 

Compreasor  plants - 5, 000. 00 

Electric-light  plants 2, 000. 00 

Slorebouaes 50, 000. 00 

Miacellaneoua , 1 70, 700. 00 

Traveling  expenses  of  iiiBp«cton,  officers,  and  special  agents, 

includlngealariesandBervicea 44,000.00 

Total  item  5 11,752,708.00 

Itsu  6. 

To  continue  the  equipment  and  construction  of  the  Panama  Railroad, 
to  be  disbursed  directly  under  the  Isthmian  Canal  Commiwioo, 
|1, 760, 000;  no  part,  of  said  sum  shall  be  expended  until  the  obliga- 
tion of  the  Panama.  Railroad  Company  for  the  hill  amount  thereof 
and  drawing  4  per  cent  interest  payable  Ui  the  United  Slatee  shall 
have  been  delivered  (o  the  Secretary  of  the  Treasury  of  the  United 
States  and  by  him  accepted $1,750,000.00 
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r*bot. 

Tot.U 

rs.ooo.oo 
in,aaom 
»,'oon.DO 

»,ooo.oo 
0,000.00 

8,000,00 

13,000. no 
s,oon,(io 
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For  equipment  (if  PanamA  Railroad Jl,  213,  MO.  00 

8  refrigerator  cars _ .  40,  OOO.  00 

4  fiirt-claas  coaches 33. 440. 00 

4  Hecond-claas  crjacheB 26.400.00 

5  hi^sa):^  and  mail  raue  <3  specie) 27,  500.00 

200  SO.OOO-poaod  box  eai»  _ ZOO.  000.  00 

6  caboose  cars 6,  600.  00 

2  ctmi  lighten 20, 000. 00 

Dock  (permanent),  capacity  3  800-foot  Aip» TOO,  000. 00 

Coal-handling  plant 80. 000. 00 

Kew  quarters  for  emplnyees 100.000. 00 

Total  till pplemenul  item  No.  8 1.213,  MO.  00 

Item  7. 

For  miKellaneouB  expenditutea,  cable  and  telt^raph  service,  stationery 
and  printing,  and  traveling  and  incidental  expenses  on  the  Isthmiw 
for  Uie  departjuente  of  construction  aad  engineering,  disbursing. 
examination  of  accounts,  and  labor,  quarters  and  subsutcnce S456, 430. 00 

CoQsCniction  and  engineering  department: 

Local  transporution. . _ _ _  _ |]dO,  OOa  00 

Ejttia  train  service 5. 000. 00 

Telegraph  and  cables 5, 000. 00 

Travel  on  the  Isthmua 15, 330. 00 

Stationery  and  printing - ,.         7, 100.00 

Incidental  expenditures 8, 000. 00 

190.  430.  00 

Disbunement  department: 

TruBBportatioa  of  currency  to  the  lathinus 15, 000. 00 

Miscellaneous  expenditures,  including  special  pay 
trains - 10, 000, 00 

25. 000.  0() 

Labor,  qnarters,  and  Piib.iisience  dejBirtment: 

Tr.in.-p..nflli..n  ;md  n'oriiiiing— 

■l.OI"!  \V^■^l  Imliiiiis,  ai  ¥l.^ 00.000,00 

liiMiis.  iU  -SJO 12:i.  000.  00 

:Mi,  -.n  JJO Hi.  000. 00 

I.n,iil  cr,in.-^["irla(ii.n L>,  000,  OO 

H..p;ii  ri;it  ii  .11 24,  000.  00 

Sl;i(i..ii.TV,  ijriiiting,  and  in.^iilental  pxl>endi(iirc3  . .  .  10,000.00 

2,'!.i.  0(10.  {•"! 

Ti.ta!  iu-)ii  7 4jti,  4;tO.  iHJ 

Itkm  ,>*, 


-■il(iv<>  w^.rr.Mrv    :U  iiUKNI t,  IX».  ("Hi 

r  f  .li-rk.  al  >:.»«> 2,  imi.  01) 

.■rk-.  at  JJ.IlNI 4,21M>.00 

>-rkf.  al  >^I.M"i 7.  2(M).  00 

(tV.s.  iit -■i-l,.'.'"! fl.OIHi.Olt 

n[i~l,m.r,  :ii  -1  -tHi t.,''i,>0,  00 
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Division  of  public  works — Continued. 

Chief  clerk,  at  $1,800 $1, 800. 00 

aerk,  at  $1,500 1, 500. 00 

aerk,  at$900 900.00 

Messenger,  at  $450 450. 00 

Messenger,  at  $300 300.00 

Supervisor,  at  $2,400 2,400.00 

2  oiflhiers  and  accountants,  at  $1,800 3, 600. 00 

2  plumbing  inspectors,  at  $1,980 3,960.00 

2  general  foremen,  at  $1,800 3, 600. 00 

Engineer,  at  $2, 100 .• 2, 100. 00 

Clerk  and  interpreter,  at  $1,200 1,200.00 

Watchman,  at  $1,200 1, 200. 00 

Fire  department: 

Chief,  at  $2,500 2,500.00 

Assistant  chief,  at  $1,800 1,800.00 

6  captains,  at  $1,800 10,800.00 

6  lieutenants,  at  $1,620 9, 720. 00 

Chief  clerk,  at  $2,100 2, 100. 00 

Gerk,  at  $1,500 1,500.00 

Messenger,  at  $360 360.00 

Prosecuting  attorney's  office: 

Prosecuting  attorney,  at  $3,600 3,600.00 

Assistant  prosecuting  attorney,  at  $2,400 2, 400. 00 

Qerk,  at  $1,800 1, 800. 00 

Judiciary: 

Chief  justice  supreme  court  and  circuit  court,  at  $6,600 6, 600. 00 

2  associate  justices  supreme  coiut  and  circuit  judges,  at  $6,000 12, 000. 00 

1  supreme  court  clerk,  at  $3,000 3, 000. 00 

3  circuit  court  clerks,  at  $2, 100 6,300.00 

3  circuit  court  interpreters,  at  |1,800 5, 400. 00 

3  circuit  court  messengers,  at  ^60 1, 080. 00 

2  circuit  court  janitors,  at  $360 720. 00 

1  district  court  judge,  at  $2,750 2,750.00 

4  district  court  judges,  at  $2,400 9,600.00 

Clerical  assistance  for  district  judges - 1, 200. 00 

Police  department: 

Chief;  at  $4,000 4,000.00 

First  lieutenant,  at  $2,000 .' 2,000.00 

Second  lieutenant,  at  $1,800 1,800.00 

Chief  clerk,  at  $2,100 2, 100. 00 

2  clerks,  at  $1,800 3,600.00 

4  clerks,  at  $1,500 6,000.00 

16  sei:geantfl,  at  $1 ,500 24, 000. 00 

20  corporals,  at  $1,320 , 26,400.00 

100  first-class  policemen,  at  $1,200 120,000.00 

75  second-class  policemen,  at  $480 36, 000. 00 

Department  of  revenues: 

Collector  of  revenues,  at  $5,000 5, 000.00 

1  deputy  collector  of  revenues,  at  $2,400 2, 400. 00 

1  deputy  collector  of  revenues,  at  $2,100 2, 100. 00 

2  clerks,  at  $2,100 4,200.00 

6  clerks,  at  $1 ,800 10, 800. 00 

10  clerks,  at  $1,500 15,000.00 

1  storekeeper,  at  $1,800 1, 800. 00 

1  inspector  of  customs,  at  $1,800 1, 800. 00 

2  inspectors  of  customs,  at  $1,500 3, 000. 00 

2  land  agents,  at  $1,500 3, 000. 00 

2  bookkeepers,  at  $1,200 2,400.00 

3  copyists,  at  $900 2, 700. 00 

3  messengers,  at  $360 1, 080. 00 

Collection  of  taxes — 

4  district  collectors,  at  $2,100 8,400.00 

4  inspectors,  at  $1,500 6,000.00 

4  clerks,  at  $1,200 4,800.00 

4  copyists,  at  $900 3, 600.00 
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Dfpartmont  of  revenues — Continued 
Post*!  division — 

1  poHtniMter,  at  $2,600 - 92,  GOO,  00 

2  poBtmastere,  at  (2,400 4, 800.  00 

2  posUnastere,  at  (2,100 4,200.00 

3  poatmaaletB.  at  51 ,800- - 6, 400. 00 

B  postmaatefB,  at  $1,650 9,900.00 

4  pofftraasters,  al.  $1,600 0,  000  00 

5  aaaialttnt  pi»tinafll«ra,  at  $1,000 -. .  8,000  M 

23  poBlal  cferkg,  al  $1,500 S4. 500.  oO 

10  postal  clerks,  at  $1,200 12,  OOO.  00 

I  rapyiflt,  al  $900 - - -  - 900.  OO 

5  railway  mesBengere,  at  $1,000 5, 000. 00 

I  p(wt-omi«  meesenger,  at  $720 730. 00 

14  post-office  measengere,  at  $450 6,  300. 00 

3  poet-office  meeeengets,  at  $360 I.  OSO.  00 

Total _ 179,480.00 

Lean  estimate  revenues  from  postal  service 75. 000. 00 

1(M,480.00 

Total  iwmS 496,460.00 

ITBIC  9. 

For  Bkillect  and  unskilled  labor  in  the  service  of  the  government  of  the 

Tanal  Zone $7.^.  360. 00 

Divieion  of  public  works: 

4  engineers,  at  $1,200 4,  800.  DO 

6  firemen,  at  $600 3,  BOO.  00 

Unskilled  labor,  at  $12,000 12,000.<N> 

Fii«  department: 

Engineer,  at  $1,800 1.  800.  00 

Electrician,  al  $1.800 1,800,00 

30  firemen,  al  $1.500 45. 000,  OO 

Ex(r.i  imy  ti>  vnhintcpry.  csitimatpd  M  4,000  hours.  $1 4.  000.  00 

Poli.e  Hepartmetit : 

Janil.ir,  al  ^'MW 300.  00 

Toial  iicn>  ii. 73. 3t>0.  00 

lTE«  10, 

For  m,ii'Ti;i!.  Fiipplii',=.  f!]iiipmon(,  ni-w  l>uil'lin(;s,  and  cnntinffi'nt  oi- 

]..-n>'-  f.iranouiil  ■.!   lln' L'l'vvnimi'iit  nf  lh.>  t'anal  'Auxif fllS,  .iOO.  00 

Escnilivi'.iMLc.-; 

Ollii-,.  ,-ui.i.li.'S J2,  000 

Tnixvlinir,  iiii-i-.-tbuiruii..  :ui.l  n,iHiii;;.iil  ■■x].in-^.~' 1.  000 

3.  (XM^I    (Ml 

Divir-i..'!  -.f  i.uMl.' v,-..rk-: 

.Mat.ri.il  .111.1  sii|>|>lir>  for  vr.iU-T  nii.l  fvr  npcratinn  mid  rr- 

ntlirr  |■'nnl'ihl'|v^.l1d-U|'||'l^'■^, ',,!,,',' '.'.'.'.'.'.'..'.'.'.'.'.      IJOOII 

Fir.'d-ji;irinMii 

cm,,.-  -nciili.v- r,m 

'^xm'.-ii'Mi'''--  i.M-Tli'.irJl,uHoii ','! .''--'..'- 10, 000 

F,,r.i-.-  3.0(»l) 

Tniv,-linsi.nii-.vll,ini-,n,,-.,!mil<-oiiihigonl  cvr>"N^'.-,< 1.000 

H.,'jOO.iX) 


1 


r 


REPORT   ISTHMIAN    CANAL   COMMISSION.  231 

Proseniting  atlomey's  office: 

Booka  and  office  supplies 1600 

Traveling,  miacellaneouB,  and  cuntingent  cxpeiuee 500 

—  $1,000.00 

Judiciary: 

Books,  printing,  and  offli^n  BUpplies 1. 000 

Traveling,  miacellaneoua,  and  contiiiKent  expenaee _.     1,000 

—  2,000.00 

Police  department: 

Stationery,  printing,  and  office  euppliea 3. 500 

Horses,  anna,  and  accoutennents 8,000 

Forage 5, 000 

Maintenance  of  priaoners 8. 000 

Traveling,  miscellaneoua,  and  contingent  expenses 10, 000 

35.500.00 

Postal  diviaion: 

Stationery,  printing,  and  office  supplies 13, 000 

TranawrWtion  of  mails 25, 000 

Traveling,  miscellaneous,  and  contingent  expensM 2, 500 

40,500.00 

Total  item  10 118,500,00 

Item  U. 

For  pay  of  officers  and  employee,  other  than  skilled  and  unakilled  labor, 
engaged  in  theaanitation  departmenton  the  Isthmus $704,786.00 

Office  of  chief  saniiary  officer: 

1  chief  sanitary  officer  (CommiMioner)  910,000 10, 000. 00 

1  executive  officer,  at  »5.200 6.200.00 

1  general  inspector,  at  13,300 3, 300. 00 

1  chief  clerk,  at  J2, 400 2, 400. 00 

3  clerks,  class  D,atJ2.100 6,300.00 

7clerka,  claasC.ttt  $1,800 12.600.00 

18  clerks,  class  B,aUl,500 27,000.00 

1  vaccinator,  at  Jl,500 1,  500. 00 

1  watchman,  at  $600 600. 00 

2  messengers,  at  J600 1 ,  200. 00 

2  messengers,  at  S360 720.00 

Property  division; 

1  storekeeper,  at  12,100 2,100.00 

1  storekeeper,  at  11,800 1,800.00 

3  clerks,  at  $1,600 4.500.00 

3  watchmen,  at  WOO 1 ,  800. 00 

Quarantine  service: 

1  chief  quarantine  officer,  at  $7,000 7, 000. 00 

2  quarantine  officers,  at  $3,600 7, 000. 00 

1  aasistant  quarantine  officer.  Colon,  at  $2,400 2, 400. 00 

1  clerk  and  stenographer,  at  $1,800 1, 800. 00 

1  custodian  [aUo  serving  as  disinfector),  at  $1,600 1,500.00 

1  quartermaster  and  disinfector,  at  11,500 1, 500, 00 

1  clerk  and  custodian,  Colon,  at  $1,600 1,  BOO,  00 

1  quartermaster,  Panama,  at  $1,200 1,200.00 

2  matrons,  at  $300 600.00 

4  watchmen ,  at  $300 1, 200. 00 

Ancon  Hospital: 

1  superintendent,  at  $7 ,000- 7,000.00 

1  executive  officer,  at  13.300 3,300.00 

1  chief  surgical  clinic,  at  $4,500 4, 600. 00 

1  chief  medical  clinic,  at  $4,500 4.600.00 

1  oculist  and  aurist.  at  $4,500 4,500.00 

2  physicians,  at  $3,000 6, 000. 00 

3  physicians,  at  $2,400 7,200,00 

8  physicians,  at  $1,800 14,400.00 

1  alienist,  at  $3,000 3.000.00 

1  chief  clerk,  at  $2,100 2.100.00 

1  clerk,  at  $1,800 1.800.00 

2  clerks,  at  $1,600 3,000.00 
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Anctm  Brepiul — CoDtinued. 

1  olerk.  al  11,800 (1.800.00 

Idruggitt.  BtSI.800 ,  l,80a00 

I  jwislant  dniggiat,  ai H.SOO _ 1,«MLOO 

I  BU^erinModimt  of  nursee,  BlSl.SOO l^MO.flO 

1  onuUntrnperiotendent  ^nujwe.  at  n.600 1,000.00 

1  opentine-room  Bune,  at  tl|200 , l^SOCOO 

I  dietist.  St  Jl,300 - _.- 1,200.00 

35  mirwB,  at  $900 31.600lOO 

35  nurpej,  M  $730 25,300.00 

!  malron,  inane,  aH900 000.00 

1  chaplain,  at  $1,200 - I.SOO.00 

1  viMtiiw  ch«»l»in.  al  $480 480.00     , 

IcoBuniMry,  at $1.600 1,800,  «i 

1  quartennuter,  at  $1,^00 l.SOO.tO      y 

1  Btorekeepe*.  al  $1,800 l,80aOD      ^ 

1  eui>eri]itenilrat  of  bundiy,  $2.100 %  100.00     ] 

1  usitiunt  Buperintendent  of  laundry,  $1,500 I,  MO.  00     I 

1  cniVialmer.  al  $1,500 - -  1,(MIO.OO     J 

4nB™M,  nide,a»$720 S,860i00     1 

4nuw«.  male,  at*900.._ S,aOaOO     \ 

1  chief  of  laboiatoty,  at  $4,000 4,O0Ol00 

Ipatholcgist,  at  $3,000 S,O0O.0D 

1  chemist,  at  $3.000 3,000.00 

lbactexido|:i«t,tt$S,00O S,00O.00 

2  bbotalory  aumduua,  at  $1,000 2,0«t.OO 

I  ait«Ddant.  at  $U0 MO.  00 

II  att«iHlaiua,  at  $360 31,900.00 

21  aliendaniB.  al  $900 0^300.00 

lBBi>UntilniBS«t,at$B0O MMLOO 

'     X  tdeohone  ^oaton,  at  (300 100.00 

SmibEHcineii,at$<SO .- liSU-QO 

1  paixiener,  >l  S3fiO MO.M 

1  u      >              '  '^  -^             300  no 

1  m.  :i-.nc.-r.  ;U  fl-J'   1S*>.  00 

:iii. -^  [i--:v   .,[#!:?■. '. 252.00 

1  :■  r.  ■  .1-      ,••"'-■'         fiOii.OO 

1  ■:.-     ■                            -    ,.-  ^-<>"" ?.00-i  ^"0 
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Colon  Hospital— Continupd. 

2  chaplains,  at  11.200 $2,400.00 

10  HltPndaDta,  at  ¥360.  _ 3, 600. 00 

30  attendanta,  at  $300 9, 000. 00 

4  mesKiigera,  at  J216 864. 00 

2  watchmea,  at  $360 720. 00 

1  foreman,  at  1900 900. 00 

1  flubttireman ,  at  $600 600. 00 

Taboga  Sanitarium: 

I  euperintcndant  (phyairian),  at  13,000 3,000.00 

Ichicfnum-,  at  51,200 1,200.00 

1  nurae,  at  $900 900.00 

1  nuree,  at  $720 720.00 

1  storekeeper  and  clerk,  at  $1,500 1.500.00 

1  mechanical  foreman,  at  $l,&iDO , 1, 500. 00 

4  attendants,  at  $300 1,200.00 

1  watchman,  at  $360 360.00 

1  attendant,  at  $360 360. 00 

Palo  Seco  I*)>er  Asylum: 

1  Huperintendcnt,  at  $1,800 1,800.00 

I  nuree,  at  $1,200 1,200.00 

4  attendanla,  at  $480 1, 920. 00 

I*  Boca  DiRpensary: 

Iphvsicifin,  at  $2,400 2,400.00 

1  clerk  and  dispenser,  at  $900 900. 00 

1  dispenser  of  quinine,  at  $720 720.00 

1  diapenatr  in  sick  camp,  at  $360 360. 00 

1  attendant,  at  $360 360. 00 

Tivoli  district  and  Panama  Dispensary; 

Iphyeician,  at  $2,400 2,400.00 

1  clerk  and  diapenser,  at  $900 900. 00 

1  dispenser  of  quinine,  at  $720 720. 00 

1  attendant,  at  $360 360.00 

Comzal  Dispensary: 

1  physician,  at  $2,400 2,400.00 

1  clerk  and  dispenser,  at  $900 900. 00 

1  dispenser  of  quinine,  at  $600 600. 00 

1  attendant,  at  $360 360. 00 

Pedro  Miguel  Dispensary: 

1  physician,  at  $2,400 2,400.00 

1  clerk  and  dispenser,  at  $900 900. 00 

1  dispenser  of  quinine,  at  $600 600.00 

Idisperser  insickcamp,  at$360 360.00 

1  attendant,  at  $300 300. 00 

Paraiso  Huepital: 

1  physician,  at  $3,000 3,000.00 

1  physician,  at  $1,800 1,800.00 

1  clerk,  at  $1,500 1,500.00 

1  nurse,  at  $900 , 900.00 

■      IdispfftBiTuifiiiinine.  at$720 720,00 

1  dispensir,  white  aick  camp,  at  $600 600.00 

1  disp<'n«T  for  ciilored  sick  camp,  at  $360 360.00 

2  attendants,  at  $360 720.00 

1  attendant  (Cncurachal,  sick  camp,  at  $360 360. 00 

Culebra  Hospital: 

1  phvHi.'ian.  at  $3,000 3,600.00 

1  ph>-Htcian,  at  $3.000 3,000.00 

1  physician,  at  $2,400 2,400.00 

2phyBician8,  at$l,800 3,600.00 

1  ophthalmic  and  aural  surgeon,  at  $1,800 1, 800. 00 

IcWk,  at  $1,800 1,800,00 

1  .In.L-iii^l .  at  Sl,200 1,  200. 00 

1  cliu'l  nurse,  at  *1,200 1,200.00 

2  niivs..s.  iit  Snoo 1,800.00 

2aLtin..n9..r8of  ouinine,at$720 1,440.00 

IcbiiWin,  ntSl.200 1.200.00 

2  :ilt-Uint.-,  at  $;»iO 720.00 

2  attendants,  at  $300 600.00 
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Ejupini  HoBpitali 

1  physician,  at  $3,000 *3,  (MXP.  00 

1  pbyBieian.  at  $2,400 2.400  00 

1  phyaician.  at  «,8O0 _ l.SOO.OO 

1  clerk,  at  $1,500 1.500.00 

1  druggist,  at  1730 720.00 

1  nuree,  at  $900 _ _ fiOO.  UO 

1  dispenser  of  quinine,  at  $720 720. 00 

1  dispenaer,  aiclt  camp,  white,  at  MOO 600. 00 

1  attendant,  at  $300 _ 300. 00 

2  attendants,  at  JISO 3flO.  00 

Las  Cascodas  Hospibil: 

1  phyBician,  at  $3,000 3, 000. 00 

1  phj'sician,  al  $1,800 1, 800. 00 

1  clerk,  at  $1,500 1.  fiOO.  00 

1  druggist,  at  $600 600.00 

1  dtep<3iiBeT  of  quinine,  at  $600 600  00 

I  nunie,  at  $900 900.00 

1  attendant,  at  $360 360.  OO 

2  attendant,  at  $300 600. 00 

Baa  Obi^N)  Hospital: 

1  physician,  at  $3,000 3.  OOO.  00 

1  physician,  at  $2,400 2, 400. 00 

1  physician,  at  Jl,800 1, 800.  00 

1  clerk,  at  $1,500 1,500.00 

"   •    ggiat,at$600 600.00 

Be.  Santa  Cruz  Camp,  at  $900-. 900.00 

1  nuree.  at  $720 7W.00 

1  dispcnseruf  quinine,  at  $600 600.00 

1  attendant,  at  $360 360. 00 

3  att«ndanls,  at  $300 000. 00 

Gorgona  HoapiuJ : 

1  phj-aician,  at  $3,000 3,000.00 

i  ph  v^U-iau.  al  S-.IOO 2,  ^00.  00 

[  !■-                ■ '    ■"                 1.  aoo  00 

I - - 1,  500.00 

lilruji::-!    ;>i*;-'ii             720.00 

2iuir^.-    MuiiHL  ,  ;,r  *;Hni,  , , 1.800.00 

1  nurs.'  ill;u-  M;ii:iiliLii  t.li,.[)si,  nl  (1100 900,00 

1  di,-|)fTiHor  of  ciuiniiio.  al  $1100 GOO.  00 

1  rliiipluin.  al  $1.200 I,  200,  00 

1  artfiidant  iManu-il.ai  $4S0 4S0. 00 

2  aiTc'iidant!".  at  StliO 720  00 

I  an,.iid;inl.  at  $,MX) 300,00 

Tiil..'niiUa  [>{>j»n-;iry: 

I  ].h\-ii  inn.  al  $2,400 2.  400.00 

I  i)li\-i^  i;i(i,  ar  ?i„S(HI 1.  SOO,  no 

I  ,l,.rk  ;Hid  ciijipniscr,  al  $!KHI 900.00 

]  ili^i'inMr  i.f  (luinine.  al  $(i00 000,  00 

1  .li-|>iTi-iT  i.i.l.ircd  sick  ramp  I,  nl  $3fiO 360,00 

1  :ir  I, 11,1:1  III  .while  sick  iiimpi,  al  $4S0 '. -,  480.00 

I  ;lM..iii|,M1(  irMl<.r<Hl  si.'k  cuuipi,  HI  SHili 3(iO.  00 

I  ] ill \>i.  Kill,  ai  S:i,OIMl 3.  OOn.fKl 

"  |i|iUii-i;ni^,  ,11  Jl.srui 3.  (UK)  mi 

I  .  l.rV.  :ii  ,*I,'jil0 1.  "(00   IXi 

I  >!rii..-L'i-t,  at  ,t::V) 720,(11 

1  uni--    ;it  <'"KI                                         9011  iXl 

]   riiir-.'    ;ii  ^T'-'il..                ... 720   W 

i  iiirirui'iiii    al  ri^iiMK'.'. ..'-......'--..'-.-.-.- 300 !  00 

I  ].|l\-Ji  [an.  .TrS:!.(«tO .'(.OOO.OO 

J  ].liy-j' iari<,  at  .*l,^i"l S.iilKi.OO 

I  .-liTk  and  di^jifiiMT,  at  $;"''"> 900.00 


wm 
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Crietolial  Diapensary — (.'unliuueil. 

1  ciruggisl,  at  JOOO 

1  dispenser  al  sick  (?aiDp,  at  $360. . 
Railroad  cuDetruclida  CfiiUps: 

1  phyaicUn.  at  ?1,800 


1  II 


PorU)  Bellij  quarry  camp; 

i  pfayeician,  alJl.SOO 

1  nurse,  ai  ?!H)0 

2  attendanla,  at  J360 

Miraflores  DiBpeusary 

I  physician,  at  »l,800 

1  ckrk  and  dl.-jj,>ii*T,  at  »«»... 

1  dispenaerof  quinine,  tA$!20,. 

1  attendant,  atiaOO 

Sui  Fftblo  Dispenaaiy: 

Iphyfician,  at|l,800 

1  clerk  and  dispenaei,  at  1900... 

1  dispenser  of  quinine,  U  9720.. 

1  al  tendant,  at  $300 

Sknto  Tamo^  Hoepiul: 

1  superintend! 


It  f  1.& 


1,800.00 
900.00 
720.00 

1,800.00 
900.00 
720.00 
300.00 

1,800.00 
900.00 
720.00 
300.00 


1  chief  nunte,  at  $1.200 

2  nurses,  at  $900 

Extra  poeitioDB  and  allowances  for  leavee  of  aboence  and  dcknua  over 

and  above  the  scheduled  numbers  of  penoDDel  asked  for  by'tbe  hoe- 
pi  tal  di  vision: 

2  physicians,  at  $2,400 

7  physicians,  at  $1,800 

1  clerk,  al  $1,500 

2  clerks  and  diflpengerB,  at  $000 

1  druggist,  at  $1.200 

SdispeneerBof  quinine,  at  $720 

6  male  nurses,  at  $720 

1  chaplain,  at  $480 

1  chaplain,  at  $1,200 

Office  al  chief  sanitary  inspector: 

1  chief  sanitary  insjiector,  at  $3,000 

1  assistant  chief  sanitary  inspector,  at  $2,400 

3  district  inspectors,  at  $2,100 

5  district  inspectors,  at  $1.800 

7  sanitary  iiiapecUirs,  at  $1,500 

■6  sanitary  foremen,  at  $1,200 

15  sanitary  police,  at  $900 

Ichief  clerk.  Class  A,  at  $2,100 

2chiet  clerks.  Class  Cat  $1,800 

2  clerks,  Class  B,  at  $1,600 

2  clerks,  at  $BO0 

2  foremen,  at  $900 

10  foremen,  at  $720 

5  foremen,  at  $800 

10  storekeepers,  al  $fiOO 

ISsubforemen.  at  $450, 

Health  office  of  Panama: 

Health  officer   al  $3.600 

1  assistant  health  officer,  at  $2,400 

aderke.  Class  Cat  $1,800 

1  aasifrtant  timekeeper  $1,200 

1  record  cierli,  at  $1,200 

1  atorekeeper.  Class  A,  at  $1.600 

1  assistant  storekeeper,  at  $900 

2  sanitary  inspectors,  at  $1,800 

6  sanitary  inspectors,  at  $1,500 


2,160.00 

3,600.00 

480.00 

1,200.00 


2,400.00 
6,300.00 
9,000.00 

io,eoo.oo 

7,200.00 
13, 500. 00 
2, 100. 00 
3,600.00 
3,000.00 
1,800.00 
1,800.00 
7.200.00 
3.000.00 
6,000.00 
6,760.00 


1,200.00 

1,600.00 

900.00 


Health  office  of  Panaiua — Continued. 

I  Hanilary  inspecwr,  al  $1,200 (1,200.00 

1  fof«mftn  carpenter,  at  |1,620 „ 1, 620.  OO 

2(t.remen,flt?900 - - - l.SOaOO 

8  foremen,  at  *»00 6. 400.00 

G  foremen,  at  S600 3,600.00 

S  Hubforemen.  at  $450 - 3. 600.00 

Heallli  office  of  Colon-CriBtobof: 

1  health  officer,  at  *3,600 3,600.00 

1  health  office  physician,  at  |2,400 _ S,  400. 09 

1  chief  clerk,  Cla*  A,  at  $2,100 2.  100. 00 

2  clerks.  Class  B,  at  $1,600 8,000.00 

2  sanitary  inspectors,  at  $1,800 S.  600. 00 

2  sanitary  inspectors,  at  $1,500 3, 000.00 

1  ianitary  [oreman,  at  (1,200 1,  SOO.  QO 

1  foreman  carpenter,  al  $1,620 1,030.00 

2  medical  inspectotB,  at  $1,600 3, 000. 00 

7  foremen,  at  $600 4.200.00 

7  Hubftiremen,  at  $450 - .  - 3, 150. 00 

Total  item  11 764,  7m  00 

iTKM  12. 


Office  of  chief  Banitory  officer: 

1  janiWr,  at  $600 600. 00 

3  assistant  janitors,  at  $300 BOO.  00 

EmerBeiicy  eanitory  work 32,280.00 

I'ropeTty  aivision: 

1  carpenter,  at  $600 600.00 

8  laborers,  at  $300 2,  400. 00 


I  rnijinocc,  at$l,ri20.. 


1.  620.00 

GOO,  (10 
7^'«.  00 

t;oi).  00 

■iKO-OO 

4S0. 00 

2.  SSO-00 
420.00 


4S0.  rW 

7211.  W 

1,  L'(Nl  1-0 
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Laboratory — Continued . 

12  laundresses,  at  |270 |3, 240.00 

5  laundresses,  at  $240 1, 200. 00 

4  laundresses,  at  1210 840.00 

30  laundresses,  at  |180 6, 400 .  00 

1  baker,  at  1720 720. 00 

1  baker,  at  $540 540. 00 

I  baker,  at  $360 360.00 

II  waiters,  at  $240 2,640.00 

1  waiter,  at  $360 360.00 

14  scullions,  at  $240 3, 360.00 

1  fireman,  at  $480 480. 00 

1  janitor  of  morgue,  at  $480 480. 00 

2  cooks,  at  $1,080 2, 160. 00 

1  cook,  at  $600 600.00 

2  cooks,  at  $540 1,080.00 

1  cook,  at  $450 450.00 

1  cook,  at  $360 360. 00 

1  dairyman,  at  $540 540. 00 

2  dairymen,  at  $300 600.00 

1  fireman  (laundry),  20  cents  hour,  $499 499. 00 

1  carpenter,  32  cents  hour,  $798 798. 00 

2  painters,^25  cents  hour,  $624 1, 248. 00 

50  laborers,  average  10  cents  hour,  $240 » 12, 000. 00 

Office  of  director  of  hospitals: 

1  engineer,  at  $900 900. 00 

1  fireman,  at  $420 420. 00 

2  sailors,  at  $360 720. 00 

Colon  Hospital : 

1  chief  cook,  at  $1 ,200 1, 200. 00 

1  head  waiter,  at  $450 450. 00 

4  assistant  cooks,  at  $720 2, 880. 00 

6  assistant  cooks,  at  $300 1, 800. 00 

16  scullions,  at  $180 2, 880. 00 

15  waiters,  at  $240 3,600.00 

.     30  ward  maids,  at  $144 4, 320. 00 

40  orderlies,  at  $180 7, 200. 00 

1  ambulance  driver,  at  $540 540. 00 

3  stablemen,  at  $300 900.00 

3  gatemen,  at  $300 900. 00 

6  scrubbers,  at  $240 1 ,  440. 00 

4  seamstresses,  at  $240 960. 00 

2  carpenters,  at  $624 1, 248. 00 

2  painters,  at  $624 1, 248.00 

2  firemen,  at  $300 600.00 

10  laborers,  at  $324.48 3, 244. 80 

10  laborers,  at  $224.60 2, 246. 00 

Taboga  Sanitarium : 

1  cook,  at  $600 - 600. 00 

1  cook,  at  $300 300.00 

6  orderlies,  at  $180 1, 060. 00 

1  laundress,  at  $180 180. 00 

4  skilled  laborers,  at  $768 3, 072. 00 

Paraiso  Hospital : 

2  orderlies,  at  $240 480. 00 

1  cook,  at  $360 360. 00 

1  laundress,  at  $180 180. 00 

Culebra  Hospital : 

3  orderlies,  at  $240 720. 00 

7  orderlies,  at  $180 1, 260, 00 

1  ambulance  driver,  at  $480 480. 00 

1  cook,  at  $600 600. 00 

1  assistant  cook,  at  $360 360. 00 

Empire  Hospital : 

1  orderly,  at  $240 240. 00 

2  orderlies,  at  $180 360. 00 

1  cook,  at  $360 360. 00 


BEPOBT    ISTHMIAK    CASAl.    COMM 

laa  CaseaiAae  Hoepiul : 

a  .mierli«.  at  $1«0 _ 4380.00 

1  L-ook.att3«0 360.00 

I  Inundraas.  aHlSO 180.00 

2ordprli«,  at»240 4«O.00 

Bh.'<  Obispo  Hospit&l: 

3  urderllee.  at  1180 - 540.00 

I  cook(li«pii«l).  ai*24U 42a OO 

I  «»li  (while  nick  camp),  ai  W60. - - , . . , 360,  OO 

1  cook  ftnloTMl  sick  ctunp),  at  9300 300.00 

1  Uundreae.  al  »1»0 180-00 

1  orderly,  at  B40 240. 00 

Gargima  Bcepital; 

2  fookB.  ai  $360 720. 00 

1  orderly,  at  $240 _  240_  00 

2  orderlies,  at  SI 80 360.00 

1  InundrMB,  at  f  180 180. 00 

1  laundnna  (Uamei),  at  f72 72.00 

Oatiin  Hoepital: 

Icook.  alt420 420.00 

3  orderlies,  at  S240 460.00 

2  orderliea.  aHlSO 360.00 

Railroad  constructioD  ntnpa: 

1  orderiy.  at  IIBO 180.00 

Forio  Bello  quarrr  camp: 

2  orderliM.  at  •240. 480. 00 

Office  of  chie/  mnitary  inspector: 

76  night  Boiltoen,  at  83M 2S,  800. 00 

i  maai'ns  and  lilere,  at  W24. _ _ 2, 496. 00 

15  maaunB  and  tileit,  at  «99.20 7, 488. 00 

10  tnaaons  and  tiktB,  at  »798.72 7,987.10 

10  carpenters,  at  «624 6,240.00 

30  I'arpenters.  at  $492.20 '. 14,976.00 

30  carpentcTB.  at  9330.36 11,  OM).  80 

2V)  tHhnr-ra,  at  562'l 1-W,  finn.  00 

■W  lalHirr-re.  at  5440.20 24.  (Ifio.  00 

■m  la!ir.r^.r?,  al  $:112 140.  400. 00 

2'.  iv;iI'T  !".r<.  ill  n\XAt) 5,  4(«.  (« 

II'illllM.IIirr  ,,i   l:,„:,!u., 

I  jMiin.r.  tlur.1  frr.nlo,  :ii  SIW CrfK)  oo 

I  .■■,r["iilr.r,  tliiril  L-ni'lr.  in  ¥'JIO tXK),  oO 

1  '-irjMTit.r,  -ti-.riil  i;rail'-.  at  f4N! 4K<1.  00 

L'  '■,.ri"  rit.T-.  (ir-i  iiri^.i..,  ai  ¥384 7ii>i.  <« 

::iii..'.--    ■!  -i">i        l.n?i:i.oo 

Ijii  I  ■!     f.  ■■     ,1  -r.ji 32,  4<K>.  00 

1  !..■■■  -■  I      I  •.^"              Ifi^l.oO 

:i  i,.r]i'  !  ■    ■■    ..I  >i    HI           l.SOn  00 

2  ■M\ r-.  .<\  =^]'l'   'M■A^  IXI 


>72   •« 
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^ 
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Quarantine  service: 

Subsistence  of  personnel,  including  laborers  and  persons  detained  in 

quarantine  at  Panama  and  Colon $5, 817. 00 

Fuel 801.00 

Household  furniture 1, 828. 00 

Office  furniture 180.00 

Stationery  and  office  supplies 540. 00 

Disinfecting  suppplies 3, 479. 00 

Supplies  for  boats,  including  equipment 850. 00 

Miscellaneous  supplies 1, 675. 00 

Laundry 600.00 

Miscellaneous 9,820.00 

Ancon  Hospital: 

Storehouse  supplies 30, 000. 00 

Commissary  supplies 90, 000. 00 

Transportation 1, 000. 00 

Electric  ciurent 10, 752. 00 

Drugs  and  dressings 23, 000. 00 

Hospital  division: 

Subsistence  of  personnel  and  patients 150, 000. 00 

Equipment  of  new  hospitals,  and  renewing  equipment  of  old  hos- 
pitals   29,499.50 

Drugs  and  dressings 58, 282. 26 

Miscellaneous,  coal,  lumber,  lights,  transportation,  etc 41, 693. 44 

Office  of  chief  sanitary  inspector: 

Stationery  and  office  supplies 1, 000. 00 

Disinfectants 18,000.00 

Lumber 5, 555. 60 

Oils,  mosquito-kerosene 20, 000. 00 

Transportation,  railroad,  garbage,  removal,  etc 10, 000. 00 

Miscellaneous,  supplies,  tools,  etc 16, 000.1^ 

Health  office  of  Panama: 

Stationery  and  office  supplies 1, 000. 00 

Disinfectants 2,200.00 

Lumber 600. 00 

Oils,  mosquito-kerosene 3, 500. 00 

Cart  hire 9,390.00 

Miscellaneous,  supplies,  tools,  rope,  etc 6, 000. 00 

Health  office  of  Colon-Oristobal: 

Stationery  and  office  supplies 500. 00 

Disinfectants 5,  QOO.  00 

Lumber 1, 000. 00 

Oils,  mosquito-kerosene 1, 500. 00 

Miscellaneous,  tools,  etc 3, 538. 00 

Total  item  13 743,400.80 
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